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NOTES AND COMMENTS. 


Brass Castings in Permanent Moulds. 


In the course of a recent discussion on brass found- 
ing the question of casting brass in permanent moulds 
was raised; but the process did not appear to be 
familiar to British brass founders. The question has 
the very important aspect that the process is being 
successtully conducted abroad in competition with 
British-made castings; and a consideration of some 
of the factors involved may not be out of place. 
Probably the reason why the practice is not well © 
known here is that it is practically a branch of the 
die-casting process familiar as being for some years 
employed in connection with the white alloys of com- 
paratively low melting points; and since die-casting 
is carried out with expensive apparatus specially de- 
signed by the users for their own use as makers of 
die-castings, the trade is in a few hands only. 

The ditticulties involved in the work have so far 
largely restricted the process to the metals or alloys 
with low melting points, and only recently can the 
application of die-casting to the brasses proper be 
said to have become a commercial fact. Considerable 
difficulty is experienced in getting sound castings 
from permanent moulds, and many founders who 
have made trials and failed have discarded the pro- 
cess as worthless. But the fact that such moulds 
have proved a commercial success for certain classes 
of repetition iron work in itself would suggest that a 
similar field in brass work is open for them. The 
chief points to be considered in casting iron by this 
process are (1) the nature of the metal used for the 
mould, a low-silicon, high-graphitic-carbon foundry 
iron being deemed most suitable, (2) the temperature 
of the mould, (3) the design of the mould, and (4) 
the dressing of the mould. It is important to re- 
member that the moulds should not act as chills, 
and to this end they are raised to a considerable 
temperature before the metal is poured. They are 
preferably designed with joints which accommo- 
date the inevitable expansions during solidification 
and the final contraction; and to prevent the molten 
metal from biting into the surface a wash of some 
hydrocarbon ‘such as a paraffin is often applied. In 
addition to this the moulds are opened and the cast- 
ings thrown out while at a bright cherry-red heat, 
and before the mould has greatly cooled another cast- 
ing is poured. This means that the detrimental 
effects of the repeated expansion and contracton 
through heating and cooling are largely avoided. 
Of course, those effects are ultimately felt and result 
in deterioration ot the surface of the mould after a 
time. For cored work either suitable dry-sand cores 
or iron cores are used, according to the nature of 
the work. We have seen motor-car cylinders cast 
with sand-cores in permanent moulds, and the result- 
ing castings have been excellent, of fine grey frac- 
ture when broken for inspection, and chilling being 
entirely absent. 

Since the difficulties encountered in the casting of 
grey iron in permanent moulds have been proved sur- 
mountable, there is little reason to think that brass 
cannot be similarly cast, particularly as aluminium 
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has also been satisfactorily subjected to the process. 
The use of permanent moulds for casting rolling brass 
is probably well-known to most foundrymen. The 
moulds are made of a soft grey iron. A coating of 
lard oil is applied prior to casting to prevent the 
metal acting on the iron. The mould, as with iron, 
is warmed before pouring in the metal. The burning 
of the oil also prevents oxidation of the stream of 
metal as it is being poured. We recall that an 
American apparatus was patented recently for 
casting high-melting-point metals under pressure. 
The mould was made of cast iron or steel 
and arranged so that it could be tilted. The metal 
was placed in a ladle coated with graphite to pre- 
vent loss of heat, and the whole then inserted in a 
chamber at the top of the mould. At the bottom 
a pipe was connected and this was attached to a 
vacuum pump to produce a vacuum in the mould 
At the top of the mould another pipe was used for 
forcing compressed air into it. The mould was then 
tilted, and at the same time the compressed-air valve 
was opened so that the metal, as it left the ladle 
was forced into the mould. By the use of the com- 
bined vacuum and pressure, it was claimed the metal 
was made dense and sound. The trouble experienced 
with casting brass into permanent moulds can 
undoubtedly be overcome by experiment and 
due consideration to the design and venting 
of the mould, the temperature of both mould 
and metal, the cleanliness and method of pouring 
the metal, and the time of discharging the casting 
from the mould. Naturally, the inflexibility of the 
permanent mould places some considerable limita- 
tions on the application of the process, while further 
limitations are imposed by the cost of designing and 
making the moulds, repetition work being the ouly 
field. “But within that field we may look for great 
advances in the near future. 


Foundry and Drawing Office. 


On another page appears some correspondence re- 
sulting from remarks on this subject made in our 
issue of January last. The discussion turns essen- 
tially on the desirability of producing perspective 
drawings for the use of the moulder. We dis- 
countenanced the suggestion as being impracticable 
and continue to do so, since any conceivable advan- 
tage is far outweighed by the cost. In our last issue 
a correspondent objected to our statement that per- 
spective drawing was not mechanical drawing, and 
submitted instead that since “‘ solid geometrical 
representation is worked out correctly with mathe- 
matical instruments,’’ it can be mechanical drawing. 
This is the first time we have found the term ‘‘ mech- 
anical drawing ’’ interpreted as covering all drawings 
produced by mechanical means or mathematical 
instruments; and we do not think the interpretation 
will stand examination. Linear perspective may 
quite correctly be classed as geometric drawing, but 
the term ‘‘ mechanical drawings’’ has a distinct 
significance that is well understood and must not be 
extended indefinitely. We have seen various 
‘cubist ’’ paintings which might have been produced 
by means of set-squares and a protractor, but we 
doubt whether they would be accepted as mechanical 
drawings. A moment’s consideration of the work of 
a mechanic, whether engineering or otherwise, who 
employs drawings for constructional particulars (as 
distinct from general appearances) will reveal the one 
paramount fact that he deals essentially with planes, 
surface or sectional, and not optical views. In this 
lies the essence of the whole question. It is con- 
ceivable that to one who cannot read a mechanical 
drawing, a perspective sketch is far simpler; but 
if he has to use it as a guide in his operations, it 
will be required to give all the details presented by 


the mechanical drawing, though how the details of 
any complicated casting can be intelligibly presented 
without the usual mechanical drawings we do not 
know. Nor would a perspective sketch of, say, a 
matchbox, however accurately produced by means of 
mathematical instruments, convince us that the same 
principle could be intelligibly employed for present- 
ing such work as, say, a locomotive piston valve 
cylinder. Perspective sketches would serve a most 
useful purpose in illustrating a description of the 
making of the patterns, but few patternmakers 
would care to make the pattern from those sketches 
alone. 

Another contention put forward by the same corre- 
spondent was that since the moulder was not re- 
sponsible for sizes, form, ete., (this being the pattern- 
maker’s business), there was no advantage in his 
ability to read a machine drawing. As-a matter of 
fact, if we are supposed to accept the moulders duties 
as comprising solely the unintelligent covering of a 
pattern with a moulding material and the ultimate 
extraction of the said pattern, we must then entirely 
agree with our correspondent as to the value of. 
drawings and the ability to read them—they would 
serve no purpose. But why, in such circumstances, 
bother about supplying picture views of the casting 
that will ultimately result. Such sketches might be 
edifying to the moulder, but he would probably prefer 
a copy of the daily per, which would be far less 
trouble to procure. The truth is, our correspondent 
has overlooked the fact that while drawings are fre- 
quently found most useful in the hands of the 
moulder, it is not the mere rammer of sand in boxes 
who requires them. Apart from a considerable — 
of loam work, in which properly-dimensioned mech- 
anical drawings are a necessity for the preparation of 
tackle and the setting out of the work by the moulder, 
there are many classes of sand work where the details 
given on a mechanical drawing greatly assist in the 
construction of the mould, the arranging of the 
runners, risers, etc., and the placing of the cores. 
A moulder with sufficitnt intelligence to handle 
intricate work can usually readily learn to read 
correct mechanical drawings, and his requirements 
in this direction can be supplied at the cost of a 
few pence at the most for a blue print. 

This raises a technical point also, which our corre 
spondent appears to have overlooked—probably as the 
result of the capacity to prepare presentable per- 
spective sketches of fairly simple parts without the 
use of mathematical instruments; that is, that al- 
though linear perspective, to be accurate, is worked 
out according to geometric rules and with mathe- 
matical instruments, to do this work necessitates 
preparing the mechanical-drawing views first, in 
order to determine the various vanishing points and 
distances for the perspective views. This means that 
so far from perspective sketches (presuming they are 
to be accurately prepared) taking the place of mech- 
anical drawings, they are entirely additional, with 
the whole cost (not a small item if done correctly) 
chargeable against the foundry department. What 
would the management say to this? Finally, we sub- 
mit that while experience may show that pictures 
are more readily understood-than mechanical draw- 
ings, and though they serve an admirable purpose 
as illustrations for.descriptive and instructional pur- 
poses, that is no a why we should place a pre- 
mium on the ignorartée@f the moulder, in the matter 
of reading drawings, by supplying him with a facility - 
which is supplied to no other department, and is fur- 
ther both expensive and unnecessary. It is far more 
to the point to train the men to a desirable standard, 
than to foster their incapacity; but in this matter 
probably our correspondent has too poor an opinion 
of the possibilities inherent in the moulder. 
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By Henry B. Wheatley, D.C.L., F.S.A. 


The Early History of Ironfounding.” 


PART I. 


The history of the ancient ironworks of the country 
is one of considerable interest, and worthy of a fuller 
treatment than has as yet been accorded to it. Most 
of the forges were situated in the neighbourhood of 
large forests where a sufficient supply of charcoal was 
to be obtained, but the continual toll of the furnaces 
caused in course of time a serious depletion of the 
woods of the country, thus raising feelings of great 
public anxiety, and producing a large number of Acts 
of Parliament, which, however, were not very success- 
ful in staying the evil. 

Sussex. 


For several centuries the most important of the 
ironworks were situated in the South of England, 
and the thickly-wooded county of Sussex was the chief 
source of the native iron supply until the end of the 
17th century. Mr, M. A. Lower, who has compiled a 
list of fifty-four parishes in the county where iron- 
works were established, produces evidence which sup- 

ports the view that after the Roman oc- 
cupation, ironworks were established in various 
parts of the kingdom. There are many 
extensive fields of scorie in Sussex, which 
have been used for the repair of the roads. From the 
Roman period until after the Norman conquest there 
is little or no reference to the trade, and Mr. Lower 
says the earliest actual record of the iron trade in 
Sussex is contained in the murage grant made b 
Henry III. to the town of Lewes. This grant, whi 
is dated 1266, empowers the inhabitants to raise tolls 
for the ir of the town wails after the famous 
battle of t year. Every cart laden with iron from 
the neighbouring weald for sale paid one penny toll, 
and every horse-load of iron half that amount. In 
1290 a payment was made for the ironwork of the 
monument of Henry III. in Westminster to Master 
Henry of Lewes. Previously the name of this artificer 
appears in connection with ironwork for the king’s 
chamber. In the thirteenth year of Edward II. Peter 
de Walsham, sheriff of Surrey and Sussex, by a pre- 
cept from the king’s exchequer, made a provision of 
horseshoes. and nails of different sorts for the expedi- 
tion against the Scots. The number furnished was 
3,000 horseshoes and 29,000 nails, and the expense of 
their purchase, from various places within the sheriff’s 
jurisdiction and their delivery in London by the hands 
of John de Norton, was £14 13s. 10d. 

Iron manufactured on the Sussex coast was con- 
veyed to London by sea. The Ashburnham Ironworks 
were of considerable extent, and were continued as 
late as the 1825 Gloucester Furnace, the largest 
iron manufactory in Sussex, was principally in the 

arish of Lamberhurst, and partly in that of Wad- 

urst. It took its name from the Duke of Gloucester 
—son of Princess Anne, afterwards Queen—who, with 
his mother, visited it from Tunbridge Wells on its 
completion. The original railings round St. Paul’s 
were wrought at Lamberhurst, and cost £11,202 0s. 6d. 
They weighed, with the seven gates, 200 tons. It is 
believed that many of the other ironworks of Sussex 
largely thelped in the production of these railings. 

Iron ordnance is said to have been made in Sussex 
in the 15th century, and a mortar long preserved at 


* Abstract of Paper read before the Royal Society of Arts, and 
printed in the ‘“ Journals” of the Society. 


Eridge Green, in the parish of Frant, was believed 
to be the first made in England. The first cannon 
known to be cast in England was manufactured at 
Buxted, Sussex, by Ralph Hoge or Hogge in 1543, 
His family resided at a place near Buxted Church, 
called from the rebus, or “name device” over the 
front door, the ‘ Hog-house.”” Hogge was assisted 
by Peter Baude, « Frenchman. The manufacture of 
heavy ordnance gave a great impulse to the iron 
trade, and about 1572 much ordnance was exported, 
im consequence of the Lord Admiral having granted a 
licence for that purpose to Sir Thomas Leighton; but 
the merchants of London petitioned Queen Elizabeth 
to withdraw the licence, and this was done by pro- 
clamation in September, 1572, strictly restraining all 
transport of iron and brass ordnance. In spite of 
this, Sussex cannons were surreptitiously exported for 
some years longer. Complaints were made that Spain 
armed her ships with cast-iron cannon, and in spite 
of prohibition the export continued. Such dastardly 
conduct on the part of Englishmen in the struggle for 
life against Philip II. must have filled the hearts of 
patriots with disgust. 

The cannon foundry at Worth employed, in the 
middle of the 16th century, 33 men, out of which 
number eight were founders and ten labourers. 
There were also one merman, one filler, five col- 
yers, and three miners. 

Thomas Fuller, in referring to Sussex in his 
“ Worthies,’’ wrote: “It is almost incredible how 
many great guns are made of the iron in this county. 
Count Gondomar well knew their goodness, when of 
ed the boon to transport 

em. 

The Gloucester Furnace, Lamberhurst, was ruined 
by reason of irregular proceedings, in which it was 
found that cannon cast for the British Navy in the 
18th century were conveyed by smugglers to the coast 
and there shipped to French privateers. In conse- 
quence of the discovery of these criminal proceedin 
the Government contracts were withdrawn, and the 
works naturally declined. Mr. Lower obtained this 
information from Mr. W. Courthope, Rouge Croix, 
afterwards Somerset Herald, one of whose ancestors 
was ironfounder to Charles II. The counties of Kent, 

, and Hants. have all been the home of iron- 
works, but the history of this industry there has not 
been so fully investigated as in the case of Sussex. 


Kent, 


At Hawkhurst, on the Sussex border, William Penn, 
the Quaker, started and worked the first furnace 
there. Archbishop Parker was much concerned at the 
idea of the establishment of ironworks at Westwell, 
and when writing to Queen Elizabeth in 1570 he said: 
“Sir Richard Sackville intends, as I was credibly 
informed, in [Longbeech Wood] to erect up certain 
iron mills, which plague, if it shall come into the coun- 
try, I fear will breed much grudge and desolation.” 

Two centuries before the establishment of the West- 
well Ironworks there is evidence of the existence -of 
several forges in Kent. Mr. M. S. Giuseppi, F.S.A., 
read before the Society of Antiquaries, on December 5, 
1912, a most valuable Paper on ‘‘ Some Fourteenth 
Century Accounts of Ironworks at Tudeley, Kent,” 
in which he is able “to follow the history of what ma 
have been a typical wealden ironworks in the 14 
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century over a period of nearly 50 years, and to gain 
some idea of the extent of its business, of the cost 
of production of the iron, and in a vague way of the 
process in use and of the implements which made 
up the stock-in-trade.” 

One works, at Newefrith- juxta - Bournemelne 
(Bournemill is now a farm to the south-west of Somer- 
hill Park), must have been considerably more import- 
ant than the Tudeley Works, as it was leased for a 
year at five marks, whilst the Tudeley lease was only 
leased for one mark (13s. 4d.). Two other ironworks 
were leased to one Thomas Harry. The output of the 
forge averaged more than 200 blooms a year, the 
market price being 1s. 8d. a bloom. After the Black 
Death of 1349, the price was more than doubled. 
There is no indication of the probable size or weights 
of the bloom, but Mr. Giuseppi says that in the Byrke- 
knott Works the bloom is definitely stated to have 
contained 15 stones, each stone consisting of 13 Ibs. 


Hampshire. 


The earliest mention of ironworks in this county is 
in Domesday Book, where there is an entry under 
Stratfield (now Strathfieldsaye), of a ferraria at this 
place which paid 2s. 3d. Ironworks were established 
in Hammerbottom near Haslemere, and Bramshot, at 
an early period, and heaps of iron slag still exist in 
the woods adjoining Hammerbottom. 

The most important ironworks in this county were 
those at Sowley, near Lymington. Sowley Pond Iron- 
works were of some importance. On the southern 
coast of Hants, particularly on the coast of Beaulieu 
Manor, ironstone was formerly gathered in some quan- 
tity. It was generally rolled up by the surf, and it 
is said that to gather this in people left the harvest 
fields. It was conveyed to the ironworks at Sowley. 

Several place-names in the New Forest, such as 
Irons Hill Wood, near Lyndhurst, and Ironmill Hill, 
near Fawley, prove the existence of ironworks in 
these places. 

Surrey. 

Although the names of several places in Surrey, such 
as Abinger Hammer, Hammerbridge on the Mole 
above Leigh, Hammer Vale and Farm near Hasle- 
mere, indicate the existence of forges, there is no 
actual mention of ironworks before 1553, when Chris- 
topher Darrell established works at Ewood in Newdi- 
gate. 

Three places in Surrey have the distinction of being 
excepted from one of the old Acts for the preserva- 
tion of timber in 1558-9. Another Act was required 
22 years after this, as the destruction of the woods 
proceeded at so rapid a rate as to be alarming. The 
wealds of Surrey, Sussex and Kent were specially ex- 
cepted, and also the particular ironworks at Newdi- 

ate are specially named. These Acts were found to 
fe of little avail, and a more stringent one became 
necessary. This was 27 Eliz. c. 19 (1584-5): “ An Act 
for the preservation of Tymber in the Wildes of the 
Counties of Sussex, Surrey and Kent, and for the 
amendment of Highe Waies decaied by carriages to 
and fro Iron mills there.’’ It was enacted that ‘no 
new Ironmills, Furnace, Finery or Bloomery shall be 
erected in these counties, nor bodies of Timber trees 
of one foot square used in such furnaces,’”’ under a 

nalty of £300 for each mill, and 40s, for each tree. 
Tt is added, “ Tops and offals of trees may be em- 
ployed as fuel for Ironworks in certain places,” and 
“Occupiers of Ironworks shall for every ton of Iron, 
carry and lay on the roads certain quantities of ocin- 
ders, gravel, etc., according to direction of Justices 
of Peace.” 

John Norden, in his ‘‘ Surveyor’s Dialogue ’’ (1607), 
expresses the opinion that there was still abundance 
of wood, but he adds, “He that knoweth the Welds 


of Sussex, Surrey and Kent shal find such an altera- 
tion within lesse than 30 years, as may well strike 
a fear lest few yeeres more as pestilent as the for- 
mer, will leave few good trees standing in those welds. 
Such a heate issueth out of the many forges and 
furnaces as hath devoured many famous woods within 
the welds.” 
Iron Imports and Exports. 


Many enactments respecting the importation and 
exportation of iron manufactures are to be found in 
the ‘‘ Statutes of the Realm,” and it may be interest- 
ing to refer shortly to these before proceeding further. 
Scrivenor says that during the period from the Con- 
quest to the death of King John in 1216, iron and 
steel were imported into England from Germany and 
other countries as the domestic supply was insuffi- 
cient. The Normans contributed much to the de- 
velopment of the English iron manufacture. 

One of the earliest enactments for the prevention 
of the exportation of English iron is 28 Edw. III. c. 
5 (1351) :— 

“It is accorded ard established that Iron made in 
England, and Iron brought into England and there 
sold, shall not be carried out of the said Realm of 
England, upon pain of forfeiting the Double to the 
King; and the justices assigned [shall have power] 
to enquire of Labourers, and the other Justices whom 
the King will thereto assign, shall have power to 
enquire of them that sell Iron at too dear a price, 
and to punish them after the quantity of the Tres- 

ass 


This Act was followed a century later by another to 
prevent importation of manufactured iron articles 
from abroad (3 Edw. IV. c. 4, 1463) :— 

“Certain Merchandises shall not be brought into 
this Realm ready wrought.” The merchandises re- 
cited are saddles or any harnesses pertaining to 
saddles, spurs, bosses of bridles, aundirons, gridirons, 
any manner of locks, hammers, pinsons, fire tongs, 
dripping pans, harness of girdles of iron, etc.t 

Another Act to the same effect is 1 Ric. III. ec. 12 
(1483-4), in which are mentioned seisors, andirons, 

redirons, lokkes, keys, hynges, knives, hangers, tail- 
jourshires. 

In the year 1636 Charles I. granted a commission to 
Sir David Cuningham, Christopher Lewknor and 
others for the better preservation of the timber in 
the woods :— 

‘“‘ Whereas several offences have been heretofore and 
still are done and committed by maisters, owners, and 
occupiers of ironworks, forges, furnaces, or hammers 
for melting and making of iron, by felling, cutting, 
and converting of timber trees and woods into coa 
for the melting and making of the said iron, etc., and 
by felling the said trees, and underwood at unseason- 
able parts of year, whereby the bark thereof hath 
been lost.’’ 

There were several suits touching these offences 
pending in the Court of Star Chamber, and the duty 
im on the Commissioners was “to treat and 
compound with” the offenders and to levy for the 
King’s use such sums as they should see fit. The Com- 
mission was dated August 19, 1636. On October 14 
following an office ‘‘to be for ever continued,” was 
erected for the better management of the iron trade, 
and the King appointed John Cupper and Grimbald 
Pauncefoote, gentlemen, surveyors of all ironworks, 
and of all woods to be used and employed thereat, and 
for the surveying and marking of iron with divers 
stamps or marks distinguishing the several kinds.”’ 
On July 20, 1637, by an Order in Council, these regu- 
lations were put in force, and very stringent methods 


* “ Statutes of the Realm,” 1010 Vol. I., p. 345. 
+ Ibid., Vol. I1., p. 397. 
+ Ibid., p. 495. 
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were adopted for the rectification of the evils com- 
plained of. A proclamation was issued in this same 
year to this effect:—‘‘The King, by proclamation, 
ordered the pigs and bars of iron made in England 
to be marked by his surveyors of the ironworks, to 
prevent the sale of bad iron, and that iron was not 
to be exported without the King’s licence under pain 
of forfeiture,’ etc. These surveyors were also em- 
powered to enter any woods that ‘“ were felled, cut, or 
coarded, to be converted into coal for making of iron, 
whereby it might appear of what condition those 
woods were that should be employed that way, and 
that they be not cut down contrary to law.’’* 

At the Restoration it was enacted that iron goods 
ion. be freely exported (12 Car, II. c. 4, s. 10, 

“Tt shall and may be lawful for any person or per- 
sons immediately from and after the passing of this 
Act to transport, ship, and carry out of this King- 
dome or out of any port thereof by way of merchand- 
ize any of these commodities, goods, and merchan- 
dices following, that is to say, Iron Armor, Bande- 
liers, Bridle-bitts, Halbert-heades, and Straps, Hol- 
sters, Muskets, Carbines, Fowling-pieces, pistels, 
pike-heads, sword or rapier blades, sadles, snaffles, 
stirrups, ete.’’+ 

In 1719 a Bill was brought into Parliament for 

regulating the laws concerning the importation of 
naval stores from the British-American plantations, 
and to this it was proposed to add that none of the 
plantations should manufacture iron wares of any 
kind out of any sows, pigs, or bars whatsoever under 
certain penalties. The House of Lords wished to add 
another clause, that no forge going by water or other 
work whatsoever should be erected in any of the 
plantations for making sows, pigs, or cast iron into 
bar or rod iron. The colonists were so disgusted at 
these prohibitions that they desired the Bill to be 
entirely dropped, and it appears to have gone no 
further at this time, but the matter was brought up 
again in 1750, The chief opposers of the manufacture 
of iron in the American plantations were the pro- 
prietors of the ironworks at home. 
_ 26 Geo. II. c. 29, 1750:—“ An Act to encourage the 
importation of pig and bar iron from his Majesty’s 
colonies in America, and to prevent the erection of 
any mill or other engine for slitting or rolling of iron, 
or any plateing forge to work with a tilt hammer, or 
any furnace for making steel in any of the said 
colonies.’’ 

We learn from Anderson§ that in 1785 the high 
price and scarcity of fuel and the high price of labour 
in this country induced certain English proprietors 
of ironworks to transfer their capital to Russia, 
where they erected works. This untoward state of 
affairs caused the passing of the following Act (25 
Geo. III. c. 67, 1785) :-— 

““An Act to prohibit the exportation to foreign 
parts of tools and utensils made use of in the iron and 
steel manufactures of this kingdom, and to prevent 
the seducing of artificers employed in those manufac- 
stures to go into parts beyond the seas.’’|| 


Manner of Working Charcoal Furnaces. 


Mr. Giuseppi, describing the process of reducing the 
wrought iron from the ore in the primitive Catalan 
forge in use in Kent in the 14th century, says that 
the bellows were worked by hand or by the feet, as 
there is no indication at Tudeley of the use of water- 
sete by means of a mill-wheel, which afterwards 

me so marked a feature of the wealden works. 
* Rymer’s “ Foedera,” Xx. 161. 
+ “ Statutes of the Realm,” 1819, Vol. V., p. 183 
+ “ Statutes at Large,” 1769, Vol. VIL., p. 261. 
§ “ Annals of Commerce,” Vol. I 


ri ¢ V., p. 95. 
i “‘ Statutes at Large,’ 1786, Vol. XIV., p. 705. 
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Mr. Lower, in his Paper on the ‘Ironworks of 
Sussex,’’ writes:— “We owe many of our finest 
sheets of water to the iron manufacture. In other 
circumstances the meadows which were converted into 
ponds and pools have again been drained and restored 
to their former use, or appropriated as hop-gardens 
and osier-beds. The sites of many of the hammers are 
now (1849) occupied by corn-mills. In choosing a site 
for the works, our iron-masters, of course, sought out 
spots which were at once contiguous to the of 
ore and to some convenient water-power. The places 
chosen for artificial ponds were generally the vales 
through which streams and rivulets flowed. Across 
these were thrown great dams of earth, usually known 
as pond-bays, with a convenient outlet of masonry 
for supply of water, by means of which the wheel 
connected with the machinery of the hammer or the 
furnace was set in motion.” 

Murray’s ‘‘ Handbook of Sussex” contains a descrip- 
tion of the Ashburnham furnace, communicated by 
Mr. Bartlett, of Maidstone: ‘‘ The bed of the furnace 
from which the iron was drawn to be cast into pigs 
was made of large blocks of stone taken from some 
of the rocks at Hastings, which were about 4 ft. 
square inside; two bellows, each about 12 ft. long, 
were worked by an overshot water-wheel. The iron 
ore was brought from pits some few miles distant. 
The fuel (charcoal) was made principally from oak 
trees on the estate, The blasting of this furnace was 
carried on at intervals of about three years, and con- 
tinued to blast for about two or three months each 
time till the stock of material was used up.’’ 

Swank says that the first furnaces built in the Forest 
of Dean were 15 ft. high and 6 ft. wide at the boshes. 
The furnaces at work in the Forest in 1677 were 
blown with bellows 20 ft. long, driven by ‘a great 
wheel turned by water. 

John Ray, the naturalist, wrote ‘‘The account of 
the whole process of the ironwork,”’ which is appended 
to his “Collection of English Words.” He obtained 
the information from one of the chief iron-masters of 
Sussex, “ my honoured friend Water Burrell, of Cuck- 
field, Esq., deceased.” 


The Manner of Working the Iron at the Forge or 
Hammer. 


- “In every forge or hammer there are two fires at 
least; the one they call the finery, the other the 
chafery. At the finery, by the working of the hammer, 
they bring it in blooms and anconies, thus :—The 
sow they at first roll into the fire, and melt off a piece 
of about three-fourths of a hundredweight, which, so 
soon as it is broken off, is called a loop. This loop 
they take out with their shingling tongs, and beat it 
with iron sledges upon an iron place near the fire, 
that so it may not fall in pieces, but be in a capacity 
to be carried under the hammer, Under which they, 
then removing it, and drawing a little water, beat it 
with the hammer very gently, which forces cinder and 
dross out of the matter; afterwards, by degrees, draw- 
ing more water they beat it thicker and stronger, till 
they bring it to a bloom, which is a four-square mass 
of about 2 ft. long. This operation they call shing- 
ling the loop. This done, they immediately return 
it to the finery again, and after two or three heats 
and workings, they bring it to an ancony, the fi 
whereof is, in the middle, a bar about 3 ft. long, of 
that shape they intend the whole bar to be made of 
it; at both ends a square pipe left rough to be 
wrought at the chafery. Note.—At the finery 
three load of the biggest coals go to make 
one tun of iron. At the chafery they only 
draw out the two ends suitable to what was drawn out 
at the finery in the middle and so finish the bar. 
Note.—(1). One load of the smaller coals will draw 
out one tun of iron at the chafery. (2) ee 
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that one man and a boy at the finery should make 
two tuns of iron in a week; two men at the chafery 
should take up, i.e., make or work, five or six tun in 
@ week,...° 

As early as the beginning of the 15th century blast 
furnaces were introduced into England from the Con- 
tinent. Prior to the introduction of blast furnaces, 
all iron that was made in England was produced in 
' Catalan forges or high bloomeries directly from the 
ore, and was, therefore, when finished, wrought or 
bar iron. The two materials used in the manufacture 
of iron consisted of the ore and the charcoal, and 
there were general calculations as to the relative 
amount of each—that is, how much iron should be 
produced by the expenditure of so much charcoal. Mr, 
Giuseppi made some calculation on this point, from 
which it works out at an average of 15} dozen of 
coals to the 100 blooms. The duodena, or dozen on 
the baker’s principle, was reckoned at fourteen sum- 
magia or sumpter loads. The ore and the forests were 
generally near together, but it will be seen later on 
that in Scotland the ore was often carried some dis- 
tance to the woods, as it was easier to carry the ore 
to the forest than the wood to the ore. 

Among the Battle Abbey Deeds purchased en masse 
by the late Sir Thomas Phillipps, of Middle Hill, is a 
document called “ Westable’s Book of Pannyngrydge 
(1546).’’ It is the account book of some iron-master, 
and exhibits his expenditure in carrying on an ex- 
tensive trade during the year indicated. Among the 
items are payments made to the woodcutters for 
“ coards ” of wood at 3d. per coard. (A cord has been 
described as a pile of wood 8 ft. long by 4 ft, high 
and 4 ft. broad, or more definitely as a measure of 
cut wood usually 128 cubic feet.) The ‘‘collears,’’ or 
charcoal-burners, were paid in wood and money for 
coals at the rate of 22d. per load. There are also 
charges for the carriage of coals out of Pannyngrydge, 
Oliver’s Wood and Asyldey at 4d. and 6d. a load, and 
for the “ moyne [iron mine or ore] digged out of 
Pannyngrydge.” The price of digging was 7d. per 
load, and many payments to “Black Jack” and 
others occur in these accounts. Several sums are 
paid to Warnet, the founder, and to Anthony the 
“ filler.’? One entry shows the locality of the works: 
“For carrying of lodes of sand from Pannyngridge 
unto my forge at Robertsbridge at xvjd. the lode.” 

There are further sums paid Mr. Chancellor for the 
farm of his woods at Pannygrydge and to the par- 
son of Penherst for the farm of the phurner [furnace 
pond there and for tithe. Also for the hewing an 
felling of timber, “for drawing of timbre to the saw- 
stage,’’ etc. The accounts close with an entry of 
vs. 6d. paid ‘‘ for a wrytte and a warrant for Jackson, 
the carpenter.’’* 

A few of the names relating to the charcoal iron 
industry seem to need some explanation. 

Bloomery, or Blomary, is ‘‘ the first forge in an 
ironworks, through which the metal passes after being 
melted from the ore, and in which it is made into 
blooms.”” In Act 27 Eliz. c. 19, we find ‘‘any maner 
of yron mille, furnace, hammer, fiarie, forge, or 
blomary,’’ enumerated. Bloma ferri occurs in Domes- 
day Book, 

Hammer, as Abinger hammer, hammer pond, fur- 
nace pond, furnace wood, furnace field, forge pond, 
forge field, and stream furnace, are favourite names 
in iron districts. 

Cinder is the technical name for iron slag, and such 
names as Cinderford, Cindergill, Cinderhill, Cinder 
banks, Cinder field, are also to be found more or less 
over the country. 


* Thorpe’s “ Descriptive Catalogue of the Muniments of Batte! 
in “ Sussex Archaeological Collections,” 
ol. II., p. 
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British Foundrymen’s Association 


Newcastle-upon-Tyne Branch. 


The annual dinner of the Newcastle-upon-Tyne 
Branch of the British Foundrymen’s Association was 
held in the Collingwood Restaurant, Newcastle-upon- 
Tyne, on January 31. Mr. R. Wallis (Branch-Presi- 
dent) was in the chair, supported by Mr. J. Weir, 
Vice-Chairman, and others. 

Mr. James Smita proposed the toast of 
Association,” and Mr. 8S. A. Gimson 
(President of the Association) in responding, 
remarked that their Association was entirely 
educational—an Association to help on_ the 
foundry trade. He thought this country had 
allowed America and Germany to outstrip them in 
technical education, but he saw no reason why they 
should not have one of the best technical educational 
systems in the world. He would like all the branches 
of their Association to give prominence to the ques- 
tion of the best way of training apprentices. He 
thought a certain slackness had crept in with regard 
to the training of apprentices, and he wanted this 
remedied. 

‘‘The Visitors’’ was proposed by the 
pent (Mr. J. Weir), and in response, Pror. H. Lovis 
remarked that at such gatherings as that they came 
into contact with men who were doing the practical 
every-day work of the metallurgist. There were 
many reasons why it was difficult for the practical 
man to follow the scientific side of problems, and 
that to a certain extent was left to the Universit 
men, but it was only by coming into contact with 
the practical foundryman that the University man 
was able to probe and find out the particular points 
to which they should direct their attention, At Arm- 
strong College they were doing all they could for 
the industry. 

Mr. R. Watts replied to ‘Our President,” 
proposed by Mr. J. W. Pautin. During the course 
of the evening, Mr. H. A. J. Rang, the Hon. Secre- 
tary of the local Branch of the Association, was pre- 
sented with a silver salver and a cigar case in re- 
cognition of his efforts on behalf of the Branch. 


Re-Lining a Steel Pump. 

It is well-known among steel founders that sul- 
phur and phosphorus prevent the successful casting 
of linings in the other castings or the welding on of 
pieces to broken or defective castings by the ordinary 
burning-on process. To successfully accomplish this 
work it is necessary to employ exceedingly low-phos- 
phorus and lowsulphur steel. A pump casing cast 
from open-hearth steel and which was worn out 
within a few months in handling water which con- 
tained a large amount of sharp sand, was recently 
lined with a hard-steel lining, which was cast into the 
parts and welded throughout to the old material. 
The work was done by the Columbia Steel Company, 
at its Pittsburgh, Cal. (U.8S.A.) plant. The steel 
was made by the electric process and it analysed 
approximately as follows :—Carbon, 0.35 per cent. ; 
sulphur, 0.02 per cent.; phosphorus, 0.004 per cent. ; 
manganese, 0.75 per cent.; and silicon, 0.35 per cent. 
Under ordinary steel-foundry operating conditions 
it would have been impossible to obtain the con- 
tinuity of the casting lining and to secure a steel 
which would weld to the casing in which it was 
cast. After the operation was completed, the two 
sections of the casing were successfully assembled. 
and there was only a difference of 3/32 in. between 
their dimensions as repaired and the original size. 


THE FOUNDRY TRADE JOURNAL. 


145 


Sweeping a Casing Pattern in Plaster-of-Paris. 


By J. R. Moorhouse. 


The casings shown in Fig. 1, were moulded from 
plaster-of-Paris patterns, and at a great saving in 
pattern costs compared with the conventional method 
of working a pattern and core box. The plaster 

atterns were for master castings, those shown in 
Fig. 1 being the actual metal patterns used for re- 
petition moulding. The casings were only 3} in. in 


Fic. 1. 


thickness, and of a very irregular shape. To ensure 
the metal being uniform would have required 
numerous templates and careful work if made in the 
orthodox manner. 

The principle employed in constructing the plaster 
pattern will be clearly seen by reference to Figs. 2 


Fie. 2. 


to 6. A drawing was first laid down, the full size 
of the section through the casing. As an example 
the casting marked A, in Fig. 1, will be described, 
one section through this particular casing being shown 
with other details in Fig. 6. From these sections 
all positions for the sweeps were obtained and to 
simplify the method of construction as far as possi- 
ble, it was found advisable to utilise sweeps for 
sweeping the surfaces, in preference to working to 
templates, for the reason that the thickness of the 
plaster could be more readily obtained in the former 
than in the latter case. 

Referring to Fig. 2, the foundation of the inside 


shape of the casing is shown built up on a strong 
bottom board, large enough to more than take the 
size of moulding box in which the pattern was to 
be moulded. Where the plaster was to be placed, 
rough-cut laths about } in. thick and 1 in. wide, were 
so placed as to allow no less than } in. thickness of 
plaster, and were kept apart so as to form a bond and 
keep the plaster in position. In this particular case it 


Fic. 5. 


was necessary to raise the head part of the casing 
to bring the boss on the crown perpendicular to the 
base, so that it would mould without any difficulty. 
This will be made clear from Figs. 4 and 5. It will 
also be noticed in Fig. 2 that the sides were extended 
and formed into an arc, agreeing with the inside 


Fic. 3. 


section of the casing at the centre. It is therefore 
evident that the plaster when swept up at this part 
would be true to the layout at the centre section. 
At a point just below this will be noticed a circular 
strip of wood overlapping the laths. This formed 
a guide for the sweep to work on, the other end of 
which worked on a straight piece shown in Fig. 3, 
which depicts the plaster swept up and ready for 
the crown to be shaped to the template from the 
three points given by the sweeps. 

The boss shown on the crown in Fig. 4, to form 
the recess in the inside of the casting, was readily 
located and fixed by transferring the centre line from 
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the base, and striking out a circle a trifle large, and 
enclosing with putty to form a recess into which was 
run the plaster. This was finished off to the required 
size, and finally the whole given two coats of shellac 
varnish. 

It then remained to form the pattern proper, and 
run on the plaster forming the metal thickness. 
For convenience in handling and moulding these 
were made in sections, one of which is in position 


in Fig. 4, and completed in Fig. 5. The same pro- 
cedure was followed as previously, with the use of 
sweeps and templates, care being taken to coat the 
inside form with tallow to make the joint and per- 
mit the sections to leave readily. These are shown 
in Fig. 6, removed from the inside form. The 
straight sections were made out of wood, and pro- 
tected with two coats of varnish. 


British Foundrymen’s Association, 


Sheffield Branch. 


The Sheffield and District Branch of the British 
Foundrymen’s Association held its annual dinner at 
the Grand Hotel, Sheffield, on Thursday, February 19, 
Mr. Thos. H. Firth (Branch-President) being in the 
chair. The gathering included the Lord Mayor of 
Sheffield (Col. G, E. Branson), Dr. W. Ripper (head 
of the Engineering Department at Sheffield Univer- 
sity), and other gentlemen of note. 

Dr. Percy Lonemurr, in proposing the toast of the 
‘City and Commerce of Sheffield,” said that while 
the trade of Sheffield had been undoubtedly built to 
some extent on the traditions of the past, the manu- 
facturers of the city had been always ready to incor- 
porate with the experience gained in the past the 
fruits of present-day research. If that plan were 
continued in the future the commerce of Sheffield 
need have no fear, for it was only by linking up the 
experience of the past with the fruits of current re- 
search that progress could be made. 

The Lorp Mayor responded to the toast, and re- 
ferred principally to municipal matters. 

Mr. J. C. Warp (a director of Messrs, Edgar Allen 
& Company), who also responded, said that given a 
fair field, decent legislation and no favours, Sheffield 
manufacturers would continue to hold their own in 
the markets of the world. 

Dr. W. H. Hatrrerp, in proposing the toast of 
“The University of Sheffield,’ said that the iron and 
steel industry of the city was of such a scientific 
nature that in the days to come it would need all the 
assistance which the the University could give to it. 
Technical education in Sheffield was extremely in- 
debted to Dr. Ripper, who, through all the period of 
the evolution of the University, had been the head 
of the Technical Department. 


Dr. W. Ripper, in the course of his response, said 
he thought no reference to the University should 
omit the name of the present greatly respected act- 
ing Vice-Chancellor, Dr. Hicks, who might be called 
the Father of the University. When he thought of the 
early days of the work of scientific education in Shef- 
field and then looked at the work being done to-day, 
he was filled with astonishment. In the very early 
days he had a large class of engineering students in 
a very dirty, dingy room, in the old Mechanics’ In- 
stitute, There was so much interest taken in those 
days in science and there was so much belief in the 
future of science that when the Gilchrist Lecture 
Association offered lectures in Sheffield they were 
readily welcomed. Out of the great enthusiasm 
brought about by those lectures came the building of 
Firth College, an example of the beneficence and far- 
seeing wisdom of the late Mr. Mark Firth. The work 
had gone on until to-day Sheffield had not only a 
College but a University, But the colleges themselves, 
while they could do a great work, must not be ex- 
pected to be competent to do everything. He always 
impressed upon technical students the fact that the 
purpose of their work as students was to get a 
thorough grounding in scientific knowledge and train- 
ing, and that atfer that, before they would be of any 
real value in the world, they had to gain that prac- 
tical experience which, combined with science, made 
the useful man. The works themselves would pro- 
bably be called upon, as the result of the needs of 
the time, to take more care in the future to train up 
the young men who came to them from the colleges. 

Mr. H. F. Core proposed the toast of “ Our 
Guests,’’ and to this the Town CierK replied. 

Dr. T. Swinvden, in submitting the ‘‘ Kindred Asso- 
ciations,”’ said there were some who considered there 
were too many technical societies in existence, but he 
thought those who were engaged in attempting to see 
a little deeper into the mysteries of metallurgy, could 
only say there were too few. 

Mr. H. Brearwey, in responding, said they knew 
that no branch of science or art or handicraft could 
be hedged around and placed in watertight compart- 
ments, and the kindred societies had got a wealth of 
information systematised, to offer to the compara- 
tively young British Foundrymen’s Association. The 
foundryman was a craftsman to whom little had been 
given and of whom much had been expected; he had 
had to make bricks as it were without the provision 
of straw, and he had made none such bad bricks at 
that. If the professional members of the Foundry- 
men’s Association were to get to the bottom of the 
foundryman’s difficulties, they must get their hands 
into the sand without troubling too much about the 
contour of their trousers and the colour of their 
hands. One was not entitled to determine for any 
particular foundryman the kind of angle of vision 
which he should take with respect to his own parti- 
cular problems. All that could be hoped for, and all 
that one had a right to demand of an individual 
who undertook the study of foundry problems, was 
that he should keep his eyes open. Somebody had 
said that ‘“‘ Knowledge is found in heads replete with 
thoughts of other people; wisdom in minds attentive 
to their own.” 

Mr. H. C. Etsg, in giving the toast of the “ British 
Foundrymen’s Association,’ said that many present 
were men who had to use the foundrymen’s castings, 
and although he could not speak about a casting with 
scientific knowledge he could tell whether the castings 
he was getting wore well or not. (Laughter.) Conse- 
quently, it was of the greatest importance that those 
present should learn something about the actual use 
of the castings as well as making them scientifically. 

The Presipent (Mr, Thos. H. Firth), in responding, 
asked for the co-operation of the managers of large 
works to get, not only their foremen, but their work- 
men, their moulders, to attend the lectures. 
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In a Paper on “ The Application of Town Gas to 
Existing Core Ovens,’’ read on January 27 before 
the Sheffield Branch of the British Foundrymen’s 
Association, Mr. J. R. Hyde said his experiments 
with gas firing on an extensive scale might be re- 
garded as a practical application based on theoreti- 
cal calculations and possibilities. The use of gas- 
fired core ovens for small cores was by no means a 
new idea, Ovens so heated had been found of great 
convenience for drying small cores wanted in a 
hurry, but the gas consumption for the work done 
was high, and the life of the oven notoriously short, 
for the thin plates forming the sides were readily 
eaten through by the oxidising blue flame. How- 
ever, the low price of gas in Sheffield was so much 
in one’s favour that three years ago he decided to 
experiment in regard to drying all the foundry’s cores 
overnight by means of town gas in the permanent 
brick core stove. Some who were familiar with steel 
works’ practice would no doubt suggest producer gas, 
but a producer required lighting up and realiy more 
skilled attention than the old fire grate, in addition 
to which was to be considered the danger due to the 
highly poisonous nature of producer gas. 

The experimental stove was 12 ft. by 6 ft. by 
6 ft. 6 in, high, built of brick sides and roof, and 
its capacity was 50 cores about 8 in. diameter, with 
smaller ones in between, giving a total weight of 
two tons of cores to be dried. In order to get some 
idea of what the gas burner had to do, he proceeded 
to get at the weight of water which had to be evapo- 
rated. This was readily done by weighing all stan- 
dard cores when wet and again after drying, and 
with a coal fire it was found that those nearest the 
fire lost the most weight. These were taken as a 
guide. The proportion lost was one-eleventh of the 
weight, and, although a little of that might not be 
water, yet the amount was so small as to be safely 
classed as water so far as the calculations were con- 
cerned, It was decided, then, that one-eleventh of 
two tons had to be evaporated, this amount being 
420 Ibs. As a gallon of water weighed 10 lbs., it 
was obvious that there were 42 gallons of water to 
be evaporated. 

Much gas was not required to evaporate one gallon 
of water if that water was in a metal vessel which 
was a good conductor of heat; but when the water 
was absorbed in a substance which was a bad con- 
ductor of heat, his theoretical calculations received 
a shock. The heat value of Sheffield gas was about 
560 B.T.U. per cubic foot, and in_ theory 
1 |b. of water should be evaporated by two 
cubic feet. The Gas Company recommended two 
burners, each consuming 150 ft, per hour, and these 
were fitted in the stove. The burner and mixer was 
a very simple affair, consisting of a gas nozzle fixed 
inside a large reducing socket, the small end of the 
socket being joined on to the burner, which in this 
case was 1} in. gas pipe drilled with § in. holes. 
The interior of the stove required to be re-designed 
to enable the heat to get round each core. There- 
fore, the shelves were pulled out, and a_ rack 
arrangement of light girders was put in. First the 
uprights of 3 in. by 2 in. girder were drilled through 
the web at intervals of 4 in. to take 7 in. bolts, and 
then secured in floor and roof. The 2 in, bolts were 
fixed across at such distances as suited the heights of 
the cores and horizontal rails laid on them, so that a 
skeleton took the place of shelves. They thus got a 
very compact arrangement, and the smal] spaces left 
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between the core plates proved ample for the circu- 
lation of the hot air. 

So far so good, but here the cost question entered. 
Lighting up at 6 p.m, and turning off at 7 a.m. 
next morning equalled 13 hours’ gas at 300 cubic 
feet per hour, or a total of 3,900 ft. This gas, at 
ls. 3d. per 1,000, equalled 4s. 10d., which was 
seriously above the cost when using coke, which was 
between 2s, and 2s. 2d. for drying two tons of cores. 
On putting their troubles to a representative of the 
Gas Company, he consoled them with the fact that 
they would no doubt be using over half a million 
cubic feet per annum, and therefore they would 
get their gas at ls. per 1,000 ft. This would bring 
the cost down to 3s. 10d. per night. It occurred to 
the writer, however, that this could be reduced by 
running up the stove temperature to 200 deg. C., 
keeping it there for six or eight hours and then 
cutting off the gas, when the heat in the walls, 
plates, ete., would finish the work and. leave the 
stove at a reasonable temperature for entering at 
7 o’clock next morning. When burning the gas 
throughout the 13 hours they had found the stove 
too hot to enter for some time the following morn- 
ing. As the eight hours during which it was now 
desired to burn the gas would end about 2 o’clock 
in the morning, when there would be nobody about 
the place, some mechanical device was required to 
cut off the supply at that time. Eventually he hit 
upon an appliance. A @ in, iron rod was passed 
through the square end of a gas cock, a hook formed 
at the lower end, and a cast-iron weight fitted on 
the upper end. The apparatus was supported just 
out of the vertical, and retained in position by a 
string passing through the hook to another hook on 
a table. A nick was cut about 2 in. from the 
bottom of a carriage candle, and the string passed 
through the nick so as to bring it into contact with 
the flame when the candle had burnt down almost to 
the bottom. The flame cutting the string allowed 
the weight to fall, cutting off the gas in so doing. 
The candles used weighed six to the pound, and 
lasted 74 hours, so that a big or a little candle was 
fixed according to the number and weight of the 
cores to be dried. In eight hours 2,400 ft. of gas 
was burned, which cost 2s. 6d., and as this dried 
two tons of cores it was considered satisfactory. The 
candle cut-off had been useful and reliable, as there 
was only one instance in three years of its burning 
the string and cutting off the gas before the time 
calculated, and that was owing to careless fixing. 
The other failures, such as the flame missing the 
string and the tap sticking, just resulted in the 
cores getting more fire than was really necessary, 
but the temperature did not get high enough to 
burn or injure the cores in any way, and no- dis- 
organisation of the foundry followed. Another type 
of cut-off was made from an alarm clock, by using 
the alarm device to set the weight in motion. 

The reliability, combined with uniform drying, 
was undoubtedly the great asset of gas firing, and in 
each individual case it had to be decided how far this 
wculd compensate for the extra cost, The stove was 
also much cleaner. This was not very apparent to 
an outsider who was not well versed in degrees of 
dirtiness, but there was no soot deposited. So far, 
then, gas firing was a refinement. It was further 
found that by using a well-distributed gas flame- 
cores could be used in a condition which many would 
term skin-dried, i.e,, in a core 8 in. in diameter 
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the thoroughly dried part extended 2} in. inwards, 


leaving the centre still moist. An extremely in- 
teresting incidental advantage was that all the coke 
used then went either into the cupolas or fires for 
ladle drying, and was charged against melting ex- 
penses, so that the fuel ratio could be checked. 
This meant that the cupola man’s efficiency was very 
readily checked, and it was probable that what was 
lost in core drying was saved in melting. It was 
obvious that gas firing was at some disadvantage in not 
giving high temperatures economically for drying big 
cores, but, by leaving in for two nights, big stuff 
could be dried without burning, The arrangement 
of girder shelving lent itself readily to alterations 
t> make room for special cores. 

Summing up and giving judgment on the first 
oven installed three years ago, Mr. Hyde said he 
could not do better than apply the test recently 
advocated by Mr. Buchanan for experimental 
cupolas, etc. That test was this: “If you were 
building another, would you put in this type? ”’ 
His answer was that amother stove had been put in 
eight months after the first, and a third also put 
into action just recently; and by putting a separate 
cut-out at a cost of 5s. on each gas supply, drying 
could be regulated to a nicety and economy secured. 

The CHarrMAN, in opening the discussion, re- 
marked that the first thing Mr. Hyde had set him- 
self to ascertain in tackling the problem was the 
weight of water to be evaporated. How many foun- 
dry foremen ever thought of that? Thev stuck a 
core in and dried it, but how often was it thought 
that the efficiency of a stove could only be judged 
ber first ascertaining the work it had to do? He 
(the speaker) admired the cut-off device. If they 
could get as high efficiency from any plant they were 
using as Mr. Hyde was getting from that apparatus 
they could sleep content. : 

Mr. Cuopr asked whether a governor was attached 
to the gas supply so as to regulate the pressure. As a 
rule. the pressure increased late in the night. Also, 
was a separate meter used to ascertain whether the 
stove was burning the quantity of gas it was supposed 
to do. The pressure of the gas varied very consider- 
ably. 

Mr, Jonn Littrte said that at the works with 
which he was connected all the cores were dried from 
a supply taken from the gas producer, which was 
common to the furnaces. He did not see how he 
could apply the arrangement described by Mr. Hyde, 
though it would be very valuable to know how much 
gas the stoves were taking from the common main. 
The design of the stove described bv Mr. Hyde 
should appeal to all people dealing with small core 
work. 

Mr, J. F. Mason said Mr. Hyde had showed them 
how he had very effectively evaporated the water, 
but now how he got rid of it. This was a very 
important point, because if the air became saturated 
(the saturation, of course, would be proportional to 
the temperature) no more evaporation would take 
place except -by introducing fresh air into the oven. 
Mr. Hyde had mentioned the high temperature neces- 
sary to evaporate the water out of the cores. That, 
of course, was due to the fact that the evaporation 
on the outside of the cores reduced the water inside 
to a very low temperature. 

Mr, Hype, in reply, said the arrangement of the 
meters at their works was such that the supply 
could be shut off from everything but the stoves, 
and he had always adopted that method when taking 
the consumption tests. Variation of gas pressure 
was certainly a factor. During the cold weather 
some little time ago they had trouble due to the 
pressure falling so low that the gas was hardly suffi- 


cient to do its work properly, but by paying a little 
attention to the jets they were able to overcome the 
difficulty. But if the gas pressure varied from 3 in. of 
water up to 2} in. it made no difference to the action. 
They simply got a longer blue flame and more heat, 
but there was no firing back, In regard to coke 
stoves, there were small coke stoves on the market, 
which he believed gave very great satisfaction. Of 
course, where a steel-works producer-gas supply was 
available, the matter was nearly as easy as turning 
on the tap at the main. With regard to the effi- 
ciency of the candle, there was nothing whatever to 
go wrong. With regard to ventilation, he said the 
oven used was an existing core oven. It was origin- 
ally designed for an ordinary coal fire stuck in the 
floor, and the burnt gases were taken out by a 
chimney within 6 in, of the floor. That gave a 
reasonable circulation. All they had done, as far 
as that was concerned, was to stop up three-quarters 
of the chimney. The burning of 300 cubic feet 
of gas per hour meant that 3,000 cubic feet of air 
and gas were being brought in per hour, and the 
other air must get out through the nicks and 
crannies without being specially catered for. The 
other stove which they had put in had no ventila- 
tion whatever, and it was, if anything, more satis- 
factory than the first. With regard to Mr, Mason’s 
remarks, most foundrymen would have met this 
action in the “ striking damp ” of cores and moulds 
when they had been skin dried—they had a habit of 
becoming moist again. That was due to the water 
from the inside coming out. But that, of course, 
was a thing which a practical foundryman would 
very soon get to the bottom of. If he found his 
cores striking damp he knew he must have a higher 


finishing temperature, or give the cores longer in 
the stove. 


Annual Meeting of Sheffield Branch of British 

Foundrymen’s Association. 

The annual business meeting of the Sheffield Branch 
of the British Foundrymen’s Association was held on 
January 27, Dr. Percy Longmuir presiding, in the ab- 
sence of the Branch-President (Mr. T. H. Firth). The 
Secretary (Mr. Robt. W. Kemlo) read the report of 
the committee for the year 1913. It stated that the 
year showed an increase in membership. Five full 
members, 17 associate members, and eight associates, 
a total of 30, had been elected. Unfortunately, 17 
members had been struck off the register owing to 
non-payment of subscriptions, and two had left the 
district, The membership now was 106, as compared 
with 95 last year. During the year, six meetings had 
been held, and the moans Donon on the whole had been 
good. The report was adopted, on the motion of the 
Chairman, who said that on the whole it was an ex- 
tremely good report, one of the most gratifying fea- 
tures being that 30 new members had been elected. 

The CHatrman then proposed the re-election of Mr. 
T. H. Firth, as Branch-President, which resolution 
was carried unanimously. 

Mr. Joun Litre proposed the re-election of Alder- 
man Samuel Osborn as senior Vice-President, and Mr. 
James G. Crowther as junior Vice-President. Mr, J. 
R. Hyde seconded, and the motion was carried, 

‘Mr. R. W. Kelmo was re-elected as hon. sec. and 
treasurer, and also as special delegate to attend the 
meetings of the General Council in Birmingham, 
Messrs, W. H. Oxley and J, R. Hyde were elected 
auditors, and the retiring members of the Committee 
(Mr. H. Pilkington, Dr. T. Swinden, and Mr. J. E. 
Short) were re-elected, three vacancies being filled by 
the election of Messrs, F, Darley, John Little and 
J. T, Goodwin, 
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Green-Sand Moulds." 


By H. R. Shackleton. 


As is well-known, those moulds that are made in 
various kinds of sands and retain their own mois- 
ture till poured or cast, are termed green-sand 
moulds. This method is, without doubt, the one for 
making the majority of castings in ordinary foundries 
doing work in connection with modern engineering. 

Skin-dried moulds are those which are rammed up 
in green-sand, and are then dried skin-deep, after 
being cleaned up and washed with wet blacking. It 
will be seen that by skin-drying a mould, the mois- 
ture on the surface or face of the mould is reduced 
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small pieces being shaken off, the result being a 
dirty and unsatisfactory casting, only fit perhaps 
for the scrap-heap. 

Loam moulds are swept up by strickles or strik- 
ing boards, which revolve around brickwork built 
roughly to the shape of the intended mould; plastic 
loam is applied to the brickwork, and is struck on 
or off, as the case may be, by the striking board or 
strickle, which revolves on a fixed centre for cylin- 
drical work. The porosity and cohesive properties 
of loam are obtained by grinding strong sand with 
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to some extent. Skin-dried moulds often give 
sounder and much cleaner castings than do green- 
sand moulds, and when cast do not generate as much 
steam and gas, and are therefore less liable to give 
blown or scabbed and dirty castings. There are 
moulds which it is absolutely necessary to skin-dry, 
owing to their intricate and delicate construction ; 
such moulds are better able to withstand the flow 
and force of the molten metal in passing down the 
runner and then over the face of the mould at the 
time of casting. Reducing the moisture on the face 
and walls of a mould also stiffens the green-sand 
cores, and there is not the same likelihood of particles 
being washed up from the face and the walls of 
the mould as with green-sand moulds. 

Dry-sand moulds are those which are rammed u 
in the same way as the ordinary green-sand mould, 
very little regard being given of the amount of 
moisture the sand contains, so long as the mould 
will retain its true form and shape. These moulds 
should be vented to a certain extent in precisely the 
same way as green-sand moulds, for although there 
is no moisture to evict or force through the walls 
of the mould, there is always a certain amount of 
gas generated in the sand at the time of casting, 
which will pass and escape through the vents, with- 
out any marked effect. When not vented, sometimes 


Fie. 1.--Sections anp INVERTED PLAN oF A STEAM-CHEST CASTING. 


water and adding horse manure to give porosity and 
also claywash and hair for cohesion, or bond. 
The material is ground to the required state of 
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Fic. 3.—Section or ASSEMBLED Movutp ror CASTING 
SHOWN IN Fie. 1. 


strength and porosity, and the moulds are black- 
washed and dried before casting. 


IWS 


~ 


Fie. 2.—Invertep Pian, Pitan Cross-section or Core IRon. 


these moulds explode or ignite their gases before 
the pouring or casting is finished, and the shock 
causes the face or top of the mould to suffer by 


* Prige Essay before the Keighley Association of Engineers, 


When moulding in green sand, those sands that 
are charged with moisture above a certain limit 
should not be used, as any attempt to pour hot 
metal into a wet mould will immediately generate 
dangerously large quantities of steam and gas, 
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and the molten metal will not lie on, the bottom or 


face of the mould, gases and steam ‘causing it to 
be blown or forced back through the runners and 
risers just after casting. A mould of this kind is 
no good whatever, but serves to show the danger of 
an excess of moisture in green sand used for mould- 
ing. No extra amount of venting will ensure a 
sound casting in such circumstances, and even did 
the casting appear to be a success, there would 
be trouble with machining and fitting, and the 


dust, reqyires only a very small amount of milling, 
which is mostly done by treading it over with the 
feet. This sand must be used rather dry if good 
results are to be obtained, and the pattern must be 
used very clean, or “ clagging”’ will result. The 
vent wire must be used on all drag or bottom parts 
if good results are to be obtained, as this sand when 
rammed up is very impervious to air and gases unless 
thoroughly vented. Lancashire red sand is difficult 
to use to get good results, and the writer cannot 


Fic. Base. Fie. 5 


castings would not stand the strain sometimes re- 
quired of them, being too hard and brittle. On the 
other hand, sand rather too dry will not bind, but 
will fall and crumble away; or if it did stand in the 
mould, it would very likely be washed away from its 
position by the force of metal passing from the 
runner into the mould It is evident then, that 
sound judgment and experience combined are re- 
quired to determine the amount of moisture to be 
used in the making of clean green-sand moulds, which 
will readily discharge the air and gases, and cause 
no trouble with the moulder or anyone concerned. 


Fic. 7.—Sipe Section or Parrern ror GEAR 
Case. 


Facing sands for green-sand moulds call for a 
large amount of study for various classes of work. 
Strong or new sands, when ground in the sand mill, 
increase in bond, and if they are ground too long, are 
entirely unfit for facing sand, so it will be seen that 
a weak sand may be made strong, and a strong sand 
may be made stronger, up to a certain point, pro- 
viding there is the necessary amount of moisture 
present. Sands that contain no clay or bond, or 
what may be termed sharp or washed sands, 
are those which must be used to give the required 
porosity. The sand must retain its shape or form 
in the mould, so as to give a good face on the casting, 
and also be so porous that the air and gas may be 
driven out of the mould without any obstruction 
whatever, at the time of casting, thereby allowing 


Fic. 9.—Core Iron ror Gear-Case Core. 


the metal to lie at rest. Some castings require to 
have a very fine and smooth surface, these being, 
as a rule, light and of various descriptions. Scotch 
sand is a suitable moulding material for this work; 
it is very high in clay or bond, and when mixed for 
facing sand, along with a certain amount of coal 


recommend it for any particular class of work. 
Yellow sands are more even in their bond and 
porosity and are mixed in varying strengths. to 
suit nearly all classes of foundry work. 
Mansfield sands are among the best of moulding 
sands, and generally serve where other sands fail, 
as when moulding wheels of a fine pitch and also 
of large diameters. This particular sand will stand 
when other sands fail by not having sufficient bond 
or strength to stand the flow and force of metal 
when casting. Where Mansfield sands are used, the 


Fie. 8.--Corz Boarp anp Fittrncs ror MovuLpine 
Gear 


floor, or old, sand has a much longer life, and also 
may be worked with a larger percentage of mois- 
ture than any of the above-mentioned sands, by 
being more open or porous. Finally, all foundry 
sands are affected by atmospheric changes; in other 
words, an intricate casting may be made to-day with 
ease and to-morrow may be quite difficult. Also, 
the finer or closer the sand and the higher the per- 
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Fic; 10.—Section or Compitete Movunp ror 
CaseE. 
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centage of clay the greater the risk of the casting 
being blown or scabbed, and also the greater the 
time required in venting the mould compared with 
an epen or porous sand. 
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The accompanying sketches describe, the making 
of some green-sand moulds. Fig. 1 shows sections 
and inverted plan of a pattern of a kind of steam- 
chest. The core for this casting requires some pro- 
vision to be made for holding it together in the 
mould, and also to keep it from being lifted or 
moved while the metal is being poured. Fig. 2 
shows the core iron, bottom side, with two lugs 
which rest on a couple of bricks before being bolted 
down to the bottom bar shown in Fig 3. This is 


simply a flat plate with a screw-hole in the centre, 
which takes a screw-bolt and holds the core from 
The core iron is prodded almost to the 


rising. 


It may be mentioned that the base for the plat- 
form weighing-machine, and also the gear case, are 
only moulded this way till standard patterns are 
available, which leave their own cores in green sand 
when the pattern is withdrawn from the mould. 

In Fig. 11 is shown a sewing-machine hollow arm 
which is moulded in an ordinary two-part box. This 
arm is entirely hollow, and the green-sand core is 
made at the time the pattern is rammed up, the 
pattern leaving its own core. This core is entirely 
carried on the core iron A. As this core has no 
bearing, except at one end, to keep it from rising 
and falling a weight is cast on the core iron, which 


Fie. 11.—Movunpine a 
SewinG-MACHINE ARM. 


depth of the inside core, as shown in Fig. 3, and 
these prods help to stay or hold the inside core 
together, and also the small coke or breeze which is 
placed in the middle of the core to assist in making 
the green-sand core as light as possible. This mould 
is entirely built on a coke or cinder bed, so that 
every facility is given for the core to discharge its 
gases. The secret of making this class of casting 
is in the use of a clean, open or porous sand. On 
the first occasion on which the writer saw this cast- 
ing made the core was not bolted down, but chaplets 
placed on the core instead, and when they were 
bored and plugged the casting showed a certain 
amount of porosity, and was, therefore, rejected. 
In Figs. 4, 5 and 6 is shown a base for a platform 
weighing-machine, with the inside core made in green 
sand and lifted direct from the core-box into the core- 
print in the mould. The round section is made in 
dry sand, as it is much smaller to dry in the core 


In Fig. 7 is shown a side section of a solid pat- 
tern of a gear case, which does not require any 
particulars as regards moulding. In Fig. 8 is shown 
the core-board A, and on this board, at c¢ and d, fit 
boards C and D. The cramp E holds the two sides 
straight up. F is the sweep or strickle. The core 
iron is seen in Fig. 9, while Fig. 10 is a section of 
the complete mould of the gear case, ready for 

casting. 


Fig. 12.—PatTeRN 1n MOULp. 


Fie. 13. Section THROUGH MOULD. 


is bedded, or rammed, in the drag part of the box, 
and is thereby kept stationary till cast. This mould 
is made with two sand joints, termed a rolling joint. 

Figs. 14 to 17 illustrate the moulding of a mould- 
ing-machine body. Owing to the construction of this 
pattern not being entirely satisfactory, the method 
shown was adopted. All the inside is lifted out 
on the core plate as shown; the core plate is lifted out 
and then the pattern is withdrawn from the mould. 
Next, the portion of sand under the boss 
pattern at the right-hand side of Fig. 14, 
has to be cut away before the bottom flanges 
can be withdrawn, which causes a_ lot of 
time to be wasted. The writer would rather with- 
draw the flanges when ramming up, and cover with 
a dry-sand core, as shown at the left-hand side, 
Fig. 14. This method makes a better casting. In 
Fig. 15 will be seen a half-section of the same cast- 
ing; the boss is made or put together by two cores 
made in a core-box. Fig. 16 is a plan showing 


Fie. 16.—-PLan OF 
Core PRINT FOR 
Boss. 


Fic. 15.—Snow1ne 
Metuop or PLac- 
ING Boss. 


core-print of the same method, while in Fig. 15 +t 
be seen that all the inside is entirely lifted out on the 
core plate. Fig. 17 shows a plan of the core-plate. 

Fig. 18 depicts a half-section of a pulley and 
shows how the patterns are made in wood, while in 
Fig. 19 is a sketch of the two halves of a pulley in 
their respective positions in the cope and drag parts 
of a moulding box, which. method is preferable 
where time is of any consideration. It is also far 
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better to withdraw a pattern from the mould than 
to withdraw a top part of a mould from a straight 
and sometimes rough pattern. In Fig. 20 is shown 
a system of moulding a web pulley, where the web 
is loose, and also the bosses, which are set by a 
gauge to the depth of pulley required. Assuming 


hs 


Fie. 17.—Corr Pate. 


that the pattern is rammed up as shown, the outside 
rim is withdrawn first, the cope is put on, the core- 
iron staples are scotched up, bringing the inside 
core and also half of the boss which is loose. The 
bosses are withdrawn, the mould is then cleaned up 
and finished and closed ready for casting. In Fig. 


Scrap Tool Steel Reclamation. 


In a Paper before the American Railway Tool Fore- 
men’s Association, Mr. J. J. Sheehan remarks that in 
common parlance any tool steel which is no longer 
serviceable for the purpose for which it was originally 
intended falls within the accepted meaning of scrap 
tool steel. This material, at least, as far as the 
average shop is concerned, cannot be remelted, since 
this would mean a complete change in the structure, 
but can be transformed into other tools of different 
shapes and sizes without altering its original charac- 
teristics and value as a tool steel. In the shops 
of the Norfolk and Western Railway tool steel is, for 
convenience, divided into four grades. As tools be- 
come too short or unfit for further service, they are 
placed in_ the scrap bin provided for the purpose, 
corresponding to the number on the tool. When a 
sufficient quantity of scrap tools has been accumulated 
it is then sent to the smith shop, weighed, receipted 
for, and placed in bins in the steel workers’ section 
labelied grade 1, grade 2, grade 3, etc., corresponding 
to the grade of the scrap. This department is 
equipped with a furnace that will maintain a heat of 
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Fig. 18.—Putiey 
PATTERN. 


21 is shown a flanged pulley, and also the finished 
mould, which is made in an ordinary two-part 
moulding box. This method gives as good results 
as when made in a three-part box, providing the 
boss is a little wider and deeper. Sometimes flanged 
pulleys are made by a pattern having a core-print 


Fic. 21. 


all the way round the outside pulley face. After 
the pattern is withdrawn trom the mould, a dry- 
sand core is then inserted in sections, stopping out 
all but the intended flange. But the method shown 
is preferable. 


Fie. 19.—-MeTHOD 
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Fic. 20.—MovuLpDING 
Wes 
witn Loose Wes. 


2,500 Fahr., with a re-heating chamber attached suit- 
able for annealing purposes. There is also a 1,200-Ib. 
steam hammer for the work of the department. This 
work should be handled by an experienced steel 
worker, otherwise the results will not be satisfactory. 
When a sufficient quantity of scrap of grade No. 1 
has been accumulated, it is placed in the preheating 
chamber of the furnace, and allowed to heat slowly 
and uniformly to a dark red, about 1,000 deg. Fahr. ; 
the steel is then transferred, at the convenience of the 
tool smith, to the other chamber and brought to a 
bright red heat, 1,550 deg., and forged to the re- 
quired size. Pieces 14 in. by 3 in. are forged to 1} in. 
by 2} in.; 14 in. by 24 in. to 1 in. by 2 in.; 1 in. by 
2 in. to § in. by 1 in.; § in, by lin. to} in. by fin. 
and § in. by # in. sizes. After forging and dressing 
for service, the steel is placed in annealing box 
and allowed to cool before hardening to relieve the 
forging strains. From 600 Ibs. of scrap steel thus 
treated there are usually 500 lbs. of serviceable tools 
delivered to the tool room, at a reclamation cost of 
2id. per pound. From the service rendered, they 
are the equal of tools made from the original bar; 
hence the reclaimed value of the steel after deducting 
the cost of reclaiming, 2}d. per pound, is Is. 10}d. 
per pound. By this systematic recovery of scrap tool 
steel and following a plan of utilising the material 
for the smaller sizes and shapes for which it is per- 
fectly applicable, there is an opportunity under ordin- 
ary conditions of saving a great deal of tool steel. 
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Cupola Design 


Before a recent meeting of the Halifax Branch of 
the British Foundrymens Association, Mr. EK. L. 
Rueap (Manchester) lectured on ‘‘ Some Considera- 
tions in the Design and Working of a Foundry 
Cupola.” He said that the design and working of 
foundry cupolas had for a long time been a bone of 
contention, all manner of faults being credive. ~ 
cupola. In his opinion the inability of the operator 
to understand its fundamental principles was the 
chief trouble. First and perhaps most important 
(at least where heat was concerned) was to clearly 
define between the heat and temperature of cupola. 
Temperature and volume of heat should not be con- 
fused. It was possible to have a very high tempera- 
ture without great heat. Fuel burnt in a furnace 
was capable of producing heat relative to weight, 
and had a direct bearing on the efficiency of the 
cupola and the ease with which metal could be 
melted. It was possible to develop heat and get the 
maximum results by ‘putting it to a proper use, 
or a large amount of heat could be developed and a 
lot of it be lost, improperly-burnt fuel bringing 
with it bad results and metal not sufficiently fluid 
for good castings. 

The rate at which heat could be developed and the 
ease with which it could be applied, depended upon 
the quantity of air, how it was applied, and how the 
gases were distributed in the cupola. Every pound 
of fuel put inside a furnace required a definite 
amount of air to burn it, and every Ib. of fuel would 
produce a certain amount of heat, and all this heat 
should be used, as far as possible. The question 
resolved itself into this, that for economical working 
a furnace to do the work: efficiently was necessary. 
If hot metal was wanted speedily, fuel saving could 
be considered afterwards. Alterations to lining, 
tuyeres, ete., would have to be made so as to give 
as far as possible perfect distribution of gases, to 
get the heat absorbed and keep the furnace working 
in a steady fashion. If the tuyeres supplied air at 
so small a pressure that it only penetrated a little 
way into the cupola, the tendency of the air to 
ascend the sides of the cupola would be greater than 
it would if the pressure was greater, and lacking 
air in the centre, dull iron would result. The pres- 
sure should be sufficient to get a good distribution 
all over the furnace. Properly distributed, the blast 
should reach the centre. 

Boshed furnaces were correct in theory, but the 
earlier methods of carrying out the idea diminished 
the diameter with the same blast pressure as before. 
It was obvious that the blast went nearer the centre, 
and the gases had a tendency to go nearer the sides, 
and supply every portion of the cupola with hot 
gases, pre-heating the material in a better manner. 
It should also be borne in mind that near the tuyere 
holes the cold air coming into the cupola had to be 
heated, this being the first demand on the fuel. If 
the contraction in the shape of the cupola was near 
the tuyeres, and the air thus only partially heated, 
this had the effect of chilling Laeger Sty material 
and helped in the arching over of the furnace. The 
contraction theory was sound but unsafe. The 
remedy lay first of all in raising the contraction 
some distance above the tuyeres and thus chilling 
would be prevented because the air would have to 
travel through a large amount of fuel, while the 
metal would slip through into the melting zone and 
be speedily melted. The projection would depend upon 
the diameter of cupola and the material which was 
fed into it. Heavy material and a small cupola 
would require a diminished projection, as it prevented 
the blast from creeping up the sides of the furnace. 


and Operation. 
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With large cupolas and light material the projection 
could be made larger. This was the essence of 
success, and the original idea was only faulty because 
it was carried out too near the tuyere area. The 
contraction should never be brought below the place 
where melting began. 

With regard to the shape of the furnace, in many 
cases they were bellied out immediately below the con- 
traction. This shaping of the furnace was the result 
of observations taken after melting. The lining 
suffered most where the heat was greatest and the 
idea was to give the lining that shape which it took 
naturally. This looked all right at the first sight, but 
chilling was more likely to take place under these 
conditions. The argument in favour ot the practice 
was that the slight belly was more than compensated 
for by the expansion ot the material, but it was not 
so; a by-pass for air would be left up the sides of 
the cupola because everything had to pass throu 
a narrower area in coming down and would not fill 
up the sides. It might reduce the amount of daub- 
ing, but it lowered the efficiency for perfect melting. 

All recesses in the even face of the lining should be 
avoided, and such as were caused by careless lining 
or daubing; there was naturally too ready an escape 
for the gases up the sides, which were always less 
densely packed than the centre; therefore, any re- 
cesses in the lining only aggravated a natural fault 
and gave readier access to the escape of hot 
instead ot these being distributed right through the 
mass of stock. For rapid melting the shape of the 
cupola must be kept good, a bad shape being the 
surest way of getting a ‘‘stuck”’ cupola. Discussing 
next the height of the cupola in relation to diameter, 
Mr. Rhead said it was impossible to get a lot of 
iron down a small furnace, a sufficient space being 
required for the amount of fuel which had to be 
burnt. This should be determined by the rate at 
which the stock took up air. nder perfect 
conditions, the gases chou be cool at the charging 
door; if in a cupola the gases were blazing at the 
charging door, or if when they struck any projection 
such as a rivet head, they show a blue flame, these 
gases were escaping at about 540 deg. Fah. (the 
ignition point), and perfect conditions were not ob- 
tained. These conditions could be secured by regu- 
lating the height of the cupola, the ratio being up 
to 4 ft. diameter, about 5 to 1, and in larger cupolas 
about 4 to 1. 

With regard to the air supply of cupolas, this de- 
pended on the form, size and Gawtie of tuyeres, 
pressure and distribution of blast. Small tuyeres 
meant slow melting and dull metal. The tendency 
of modern practice was to enlarge the tuyeres, but 
there was no hard and fast rule; different cupolas 
were working under different conditions with 
different blowers and using different‘ material, and 
the tuyere area which would suit one cupola would 
not suit another. The actual tuyere area should be 
arrived at by actual experience. As a general idea, 
with medium material and a 4-ft. 6-in. diameter 
cupola, the best tuyere area for economy and secur- 
ing metal of a good heat would be one-seventh of the 
sectional area of furnace. The pressure was equal 
to a column of water 21 in. high. If the tuyere area 
was too big, and the blast pressure let down, this 
would be responsible for many failings, because the 
blast would, not get into the material, and if the 
pressure was kept up, too much fuel was burnt and 
the metal would come down too fast if sufficient fuel 
was put in. If too little fuel was put in then the 
metal came down impoverished. It was better to 
have sufficient tuyere area, because the area could 
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be made less, though it was very difficult in many 
cases to increase it, should it prove too little. All 
modern manufacturers were working that way, but 
there were so many fads among inventors that care- 
ful sifting was required to find out the best working 
design. 

The old style of pipes, which entered straight into 
the furnace, one on each side, making but two tuyere 
holes and these opposite to each other, though not 
the worst method, failed to give a good distribution 
of air, and the disposing of any piece of metal which 
might have lodged opposite to one of the tuyere 
holes became a serious matter. Hf this could not be 
got rid of mechanically, it meant closing that tuyere 
until that obstruction had been melted. This was 
no easy matter when the air had all to be driven in 
at one place. From the point of view of distribution, 
still retaining two tuyere holes, to place them so that 
they did not enter opposite each other was a slight 
improvement. Some had tried running the tuyere 
holes into the furnace slantingly, but this had a 
tendency to drive the air round the sides. 


With regard to the air belt, when this was inside 
the shell he could not see any advantage in it 
except for the patent rights, but an air-belt outside 
was all right. ‘This made for a more uniform distri- 
bution of air and an increased number of tuyeres. 
The use of numerous tuyeres was good, provided the 
blast pressure could be kept up right to the nozzle. 
To assist in maintaining the pressure the tuyeres 
could be narrowed down to the point where they 
entered the furnace. He (the lecturer) was pain- 
fully aware of the greater risk of a tuyere ‘‘ making 
up.’ It was not an accident; a lump of coke de- 
veloped heat and would burn, but not so a lump 
of meta] with cold air blowing on to it; instead of 
melting the metal it chilled it. The remedy was to 
close the tuyere until the iron was removed. There 
was a good deal of misconception about an upper row 
of tuyeres. If enough air could be admitted and a 
sufficient pressure gat with one row, by all means that 
should be done. e arguments in favour of the 
upper row would not hold water. It was said 
that the upper row of tuyeres helped to burn the 
gases, but the fact of those tuyeres burning CO, was 
of no consequence ; the thing that counted was that 
the top row was burning coke and the melting zone 
was being lifted higher. A double row of tuyeres 
was unnecessary, unless sufficient air could not be 
got with one row. It was significant that the manu- 
facturers of furnaces with more than one row of 
tuyeres made special mention of the fact that doors 
were provided so that the upper rows could be closed 
if necessary. A third row of tuyeres further increased 
the difficulty. If it was found necessary to use the 
second row, the direction of the upper row should be 
downward. The tuyeres should be large enough to 
admit sufficient air and numerous enough to distri- 
bute the air, and if they were multiple should con- 
centrate on the melting zone so that the gases could 
be distributed for pre-heating. 


Finally, it was essential to see that the slag came 
off properly, and as height of tuyeres above the 
hearth determined where the slag hole should be, it 
would be more fluid and run off more readily if it 
had not to creep high up the cupola. Tuyere area 
and blast pressure determined economical cupola 
working and the height of tuyeres above the bottom 
of the furnace had some bearing upon it. If the tuyeres 
were near the bottom and the cupola was large 
enough to supply the shop, they were satisfactory. 
The nearer they were to the bed the better; metal 
was. cooled by standing on the bottom. If hot metal 
was wanted, the tuyeres should be kept low. 
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Discussion. 

Mr. S. G. Situ, in opening the discussion, re- 
ferred to the statement made by Mr. Rhead with 
regard to boshed cupolas. His impression was that 
the contracted shape of cupola was to assist in carry- 
ing the burden and had no relation to distribution 
of blast. Did it not appear somewhat foolish where 
a rather large furnace was desired to brick it in and 
lose diameter, With most air-belts there was no con- 
trol of the tuyeres. He thought it would be a deal 
better if every operator had complete control of each 
tuyere, then if a piece of metal lodged in front ot 
one he could at once close the tuyere and get rid 
of the obstruction by using the others. He had seen 
where two rows of tuyeres were used a cupola arched 
right over, bearing out what the lecturer had said. 
The height of the slag hole should always be deter- 
mined by the amount of metal it was desired to keep 
in the well. He, too, thought that spiral tuyeres were 
a hindrance to efficient cupola working. He knew of 
two cupolas which were built in the North of England 
with tuyeres circling right to the top, but to-day 
not one of those extra tuyeres remained up. 

Mr, Berry agreed with the lecturer regarding the 
regulation of height of cupola to diameter to bring 
about perfect cooling of gases, but many foundries 
had to make their furnaces to suit their buildings. 

Mr. Rosinson, with regard to the upper row of 
tuyeres, said he had still only one row working after 
having bricked up the other, and was getting very 
good results. 

Mr. Rueap, in replying, said Mr. Smith was per- 
fectly right in his impression regarding the con- 
tracted cupola; in the first place it was to support 
the burden, but Ireland got such good results (pre- 
sumably by accident) that they came to be utilised. 
One firm was making a success of a cupola with 
three rows of tuyeres, these being placed so as to 
blow all the air into the bed, and by the time one 
layer of coke was burnt another layer was down. He 
thought with Mr. Smith that it would be much better 
for the operator to have full control of the tuyeres. 
In answer to Mr. Berry he was aware that too often 
the height of the shop determined the height of the 
cupola. It was a case of the cupola being built for 
the shop and not the shop for the cupola. 


Titanium in Bessemer Steel. 

A report on an investigation of the influence of 
titanium on ingots and rails made from Bessemer 
steel treated with ferro-titanium after blowing, was 
submitted by Mr. W. H. Wickhorst at a recent 
annual meeting of the American Railway Engineer- 
ing Association. A series of seven Bessemer heats 
was made, treated with varying amounts of ferro- 
titanium. To summarise the results, the use of 
amounts of 0.1 per cent. or more of metallic titanium 
prevented the honeycombed condition of the upper 
part of ingots found in plain Bessemer steel, but 
was also attended with a larger and deeper pipe. 
The heavy segregation or concentration of carbon, 
phosphorus and sulphur found in the interior and 
upper part of ingots of plain Bessemer steel was 
largely avoided, but the mild negative segregation 
found in the interior and lower part of the ingot 
was not materially altered. The brittle zone found 
in rails of plain Bessemer steel from the upper part 
of the ingot, as determined by drop and tensile tests, 
was avoided, but the properties of the rail from the 
lower two-thirds of the ingot were not changed. 
Large internal flaws were found in rails consider- 
ably lower than from the top of the ingot with steel 
ro ge as mentioned than in rail made from plain 
steel. 
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Every business manager owes it to his employers 
to do all he can to see that his department is as 
profitable as it can be; and in order to accomplish 
this result, he needs not only a thorough technical 
education, but also a knowledge of commercial 
matters, and must display a lively interest in works 
book-keeping and calculating costs of production. 
The object of the present report is to introduce these 
questions into the series of subjects discussed by 
the Steelworks Committee, and at the same time 
to demonstrate that the subject, which is regarded 
by many as a difficult one, 1s comparatively simple 
when examined more closely. The author does not 
claim to bring forward much that will be new to 
those of long experience, or that the principles and 
methods set out are necessarily the best; but as his 
experience has been wholly in new steel works, he 
has had to start the system of book-keeping in all 
cases, there being no previous system to go upon. 
Briefly, the points to be dealt with in keeping books 
to show the working of any department are the 
. following :—Wages; quantity and cost of materials; 
quantities consumed, produced and_ delivered; 
together with calculations of the cost of production, 
—< preparation of comparative tables of various 
inds. 

Booking Wages.—This is a comparatively simple 
affair, and well known in practice, so that it need 
not be dilated upon, except to state that books are 
now largely being replaced by cards, which are much 
more convenient. 

Booking Supply and Cost of Materials.—Every 
consignment of raw material received is on the basis 
of some contract at a settled price, either with an 
outside firm or another department of the same 
works. Each contract has a number which must be 
given on all consignment notes, waybills, etc.; and 
the contracts are Coie’ in serial order, preferably 
on the card system, each card bearing the number 
of the contract, with the name of seller, quantity, 
price and term covered, date of consignment and 
delivery, truck number, dispatching station, weight 
on consignment note and on works weighbridge, 
freight and charges, including demurrage, and a 
column for remarks (shortage of weight, etc.). 

Consumption, Production and Delivery.—The 
weights of each kind of materia] used must be 
noted and forwarded to the works office daily, where 
the quantities used in charging the furnaces are 
entered in the usual form of account. For the sake 
of control it is also advisable to book the daily con- 
sumption of all other materials, such as coal, refrac- 
tory materials, etc., in special books. None of these 
particulars furnished direct from the working opera- 
tions should on any account be employed as a basis 
for calculating the cost of production, since these 
data are found by experience to be far from reliable, 
being usually below the truth. The only reliable 
basis for determining the quantities consumed is 
stocktaking, which should be very carefully done at 
the beginning or end of every month. The actual 


° Communication from the Steelworks Committee of t he 
Sovmee Ironmasters Association; published in “Stahl und 
isen.” 


Calculating Cost of Production in Iron and 
Steel Works.” 


By C. Canaris. 


consumption will be found by adding the material re- 
ceived during the month to the balance in hand at 
the previous stocktaking, and deducting the actual 


stock. An example of the method is given in 
Table I. :— ' 


Taste I.—Consumption of Dolomite for the month of 
January, 1918. 


Tons. 

Stock on January 1 100 
Received during January .. 440 
Stock on January 31 oe 120 
Consumption in January .. oe 420 


To ensure accuracy, it is desirable that the various 
consignments (of known weights) be kept dis- 
tinct, and that one parcel be used up before 
another is broken into. Any estimates of stock 
should be made with great care, and understate 
rather than overstate the truth. 

The determination of the production is made on 
the same lines, the stock at the beginning of the 
month being subtracted from the sum of the de- 
liveries and the stock at the end of the month, as 
in Table II :— 


Taste II.—Production for the month of January, 1913. 


Tons. 

Stock on January 31 “i 850 
Deliveries during January +. 13,700 
Total. . 14,550 

Stock on January 1 ° 550 
Production in January... 14,000 


The goods sent out should be carefully weighed on 
machines which are frequently tested, and every 
possible means taken to ensure accuracy. These re- 
liable data are booked in the manner shown in Table 
IlI., which also gives the money value of the 
materials consumed. The chief items, namely, stock, 
quantities received and amounts consumed, should 
also be entered in a summary book, which is a book 
that should be kept by every works engineer, because 
of the immediate information it furnishes, in a very 
succinct form, about the consumption, stock and 
prices of the various materials. 

Taste III.—Specimen of Summary Book. 


Price 
| Weight. per ton. 


| 

SoRAP ACCOUNT. | Total Value. 

| Tons. | s.d. | 

Stock on January 1, 1913 ..| 6,800 | 57 6 | 19,380 0 6 
Received during January 6,375 | 59 | 18,827 10 0 
Total .. .. ..| 18,175 | 58 0 | 38,207 10 0 
Consumption in January, 1913 ..| 7,775 | 58. 0 | 22,547 10 0 
Stock on February 1, 1913 | §,400| 58 0 | 15,660 0 0 
Received during February ++ 5,925 | 60 3 | 17,813 19 4 
Total 11,325 59 «(1 33,473 19 3 
Consumption in February, 1913 .| 7,120 | 59 14 | 21,039 12 0 
Stock on March 1, 1913 .. . | 4,205 | 59 14 | 12,434 7 3 


The figures obtained in this way enable the cost 
of production to be calculated with ease. Table IV. 
gives an example of a form which shows the cost of 


pa 
‘ 
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production for a working period of one month; and 
this should be sufficient for all requirements. The 
figures are only types, for the sole purpose of 
affording an example of the way the calculation 
should be made, and are not to be taken as repre- 
senting the actual data from any steelworks. e 
item, ‘ works scrap’’ refers to the rolling-mill scrap 
and that from the forgings, that produced in the 
steelworks itself being grouped as ‘‘ foundry waste.” 
In some works the different grades of scrap are 
booked separately; but experience shows that great 
difficulty is experienced in large works in keeping 
these separate and estimating them accurately, tor 
which reason all the purchased scrap has been lumped 
together in the example given. 

** Producer coal ’’ refers solely to the coal consumed 
in heating up and running the producers. Coals for 
smithies, motives and heating ladles are booked 


lowed in some works, but in others the difference 
between the cost of production and the average price 
per ton of ou materials is taken as cost 
of conversion. In the present example this average 
price is 63s. 6d. (Table IV., col. 4). 

General expenses, ——— and interest have 
not been included in the calculation, since, in the 
author’s opinion, they do not come under the head 
of cost of conversion. He prefers to set down the 
amount estimated for general expenses separately, 
and to take the sum of this and cost of production 
as ‘‘ cost of production, including general expenses.” 
In any case it is essential that the works manager 
should be advised every month by the head office 
what share of the general expenses has been debited 
to the account of his department. 

It has already been mentioned that certain im- 
portant items, such as cost of conversion and coal 


Taste IV.—Cost of Production in an Open-hearth Steelworks, using the Scrap Process. 


Propvucttion, 14,000 Tons. Ner Yretp, 90 PER CENT. Scrap, (2 PER CENT. 


Waste, 8 PER CENT. 


| Cost per 3 
Material. | Weight. rod gg Total cost. | Proportional cost per ton. .sumption 
Itemised . Total. 
| ons. Shillings. £  s.d.| Shillings. Shillings. Cwts. 
25 -iron. . os ee ee oe} 3,887.5 77 14,966 17 6 21.38 aed 5.56 
2 Ingot-mould scrap... oo ool 311 70 1,088 10 0 1.56 ed 0.45 
50 rchased scrap. 4775 58 22'547 10 0| 32.21 11.12 
20 Works scrap ! 3,110 58 9,019 0 0 12.88 _ 4.42 
2.5 Foundry waste | 388.7 50 97115 0 1.38 — 0.54 
0.4 Ferro-ma 63.5 | 200 635 0 0 0.91 — 0.09 
0.1 Ferro-silicon 14 250 175 0 0 0.25 — 0.02 
Aluminium 0.3 1,500 2210 0 0.03 
100 Total charge . 15,550 63.57 49,426 2 6 70.60 -_ 22.20 
| Less casting waste produced 310 50 775 0 0 1.10 al 0.44 
_ | Cost of charge .. 15,240 63.84 48,651 2 6 — 69.50 21.76 
_ | Iron ore 98 20 98 0 0 0.14 - 0.14 
| Lime... 560 10 230 0 0 0.40 0.8 
| Limestone ee 140 4 23 00 0.04 0.2 
-= | Calcined dolomite 420 25 525 0 0 0.75 _ 0.6 
— | Magnesite ee 28 70 98 0 0 0.14 - 0.04 
_ | Tar ee o< 7 50 1710 0 0.02 _- 0.01 
— | Producer coal .. 3,500 14 2,450 0 0 3.50 _— | 5.0 
Smithy coal .. 4.2 15 3 3 0 
_ | Locomotive coal ee 30 12 18 0 0 0.04 — 0.066 
_ | Coal for heating ladles 12 12 740 
— Refractory material .. 40 00) | — ~ 
Do. for repairs 525 0 0 0.75 | 
Moulds, &c. 490 0 0 0.70 
| Wages .. 2,100 0 0 3.0 
_ | Electricity 210 0 0 0.30 
Spare parts — | 35 0 0 0.05 
Stores 245 0 0 0.35 | 
Total ..| £56,410 19 6 11.08 
_ Deduct for slag ° ° 1,900 3s. 0 0 0.40 — 2.71 
_ Cost of conversion .. ~ 10.68 
of e on 80.18 
| 
General expenses £1,050 0 0 1,50 
Cost of production, including general) 


as a separate item, even when the last-named are 
heated with producer gas. ‘‘ Refractory material ”’ 
comprises all bricks and sand except those used for 
repairs, and therefore includes flue bricks, hopper 
bricks, ladle linings, plugs, and sand for fixing the 
furnace plates and facing the ladles. The consump- 
tion of p omee materials is ascertained by stocktaking, 
whereas that for repairs is estimated at a certain 
amount per ton of output—in the present example 
at 9d. per ton of ingots. The consumption must, 
however, be checked by stocktaking at the end of 
each quarter. The same applies to the items 
moulds and ‘‘spare parts.”’ The cost of con- 


version ’’ represents the difference between the cost 
vf production and the 
ton of output. This 


cost of charge materials per 
method of is fol- 


consumption, are calculated differently in different 
works; and this helps to explain the highly divergent 
figures given at times for these items. “Some even 
confine the coal consumption to the amounts used 
for smelting the charges, leaving out of considera- 
tion under this item the amount used in heating up 
the furnaces and keeping them hot; whilst others 
group the smithy and locomotive coals along with 
the producer consumption, hence extensive differ- 
ences in the statements of coal consumption. 

Finally, statistical charts are useful, for example, 
those showing the length of service of each furnace, 
the stoppages for repairs and how long shut down, 
for the year, these being shown by different methods 
of hatching or colouring, and accompanied by 
numerical data. 
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Electric Production of Chromium, Tungsten, 
Molybdenum and Vanadium 


In a Paper read before the American Electro- 
Chemical Society, Mz. Ropert M. Keeney, of the 
American Bureau of Mines, discusses (inter alia) the 
reduction of chromite by carbon, silicon, aluminium, 
and calcium carbide; also the available ores and raw 
materials and the process of manufacture. He re- 
marks that the electric furnace used’ in the manu- 
facture of ferro-chrome may be one of several types, 
all on the principle of the Siemens crucible with a 
conducting hearth, or similar to the Héroult steel 
furnace, with vertical electrodes in series. 

The process of manufacture of ferro-chrome, he 
continues, consists of mixing a charge of chromite 
and anthracite coal in proportions based upon the 
theoretical calculations given. This is shovelled into 
the open top of the furnace around the electrodes. 
The furnace is charged at regular intervals so as to 
keep the top in a solid condition. The ore is very 
finely powdered, but the coal is about as it comes 
from the mine. There is some loss by ore being 
carried off with the gases which escape at the top of 
the furnace. 

The ferro-chrome is tapped from the bottom, at 
intervals of from two to four hours, into iron pots 
set on trolleys, from which it and any slag are dumped 
when solid. The slag and metal come out of the 
same tap hole. When cold the metal is broken up 
with hammers to separate it from the slag and packed 
into kegs or boxes. For tapping an iron rod is used 
to open up the tap hole, which is plugged with fire 
clay. 

Ferro-chrome manufacture is carried on continu- 
ously, in some cases for two years before shutting 
down the furnace for repairs. In one operation, 
directly from ore, ferro-chrome containing down to 
5 per cent. carbon can be made economically. It 
has been possible to produce an alloy containing as 
low as 2 per cent. carbon in one operation, but great 
care is necessary in the regulation of the charge and 
the operation of the furnace. The slags from the 
average ferro-chrome furnace making a 5 per cent. 
carbon alloy run from 0.5 to 1.0 per cent. Cr,O,. 

The author then discusses the refining of ferro- 
chrome, and goes on to describe some experiments 
made by him in 1912 on the production of ferro- 
chrome from chromite with carbon as a reducing 
agent. The conclusions drawn are:—(1) that ferro- 
chrome can be easily manufactured directly from 
chromite in the electric furnace; (2), that the per- 
centage of carbon in the ferro-chrome cannot be kept 
low by regulating the carbon charged without exces- 
sive loss of chromium in the slag; (3), that the per- 
centage of carbon in the ferrochrome must be 
regulated by decarburisation with an oxide slag of 
iron or chromite after tapping off the slag from 
reduction; (4) that silicon and phosphorus cannot 
be kept low in the alloy under the strong reducing 
conditions necessary: (5) that sulphur can be easily 
slagged; (6) that, as the addition of lime does not 
seem to aid in removing phosphorus, it is advisable 
t» use no lime, but as pure raw materials as possible ; 
and (7) that the power consumption should not ex- 
ceed 3.7 kw.-hours per pound of ferro-chrome tapped, 
or 0.85 kw.-year per ton. Some further notes on 
power and electrode consumption are added. 

The author next takes up ferro-tungsten, giving 
historical notes, theneaiten! considerations of the 
reduction of wolframite, ferberite or scheelite with 


aluminium, silicon or carbon, and describes the pro- 
cess of manufacture as follows :—Ferro-tungsten is 
manufactured from ores in three ways:—(1l) b 
direct reduction with carbon in a crucible; (2) by 
reduction in an electric furnace by some agent other 
than carbon; and, (3) by direct veieaiien with carbon 
in an electric furnace. 

In manufacturing ferro-tungsten by the crucible 
process, concentrates are placed in a clay-lined 
crucible with the proper proportions of reducing agent 
and flux, and heated to a high temperature in a 
gas-fired furnace. There is considerable wear on the 
crucible in this method. For a 30 per cent. tungsten 
alloy the crucible will last about three heats, but for 
a 65 to 75 per cent. product they last but one heat. 
Higher percentage tungsten alloys than this are not 
made in the crucible furnace. 

In the electric furnace process, ferberite, wolfram- 
ite, hubnerite or scheelite are reduced with carbon in 
an are furnace. As with many expensive alloys, the 
process is generally an intermittent one, i.e., the 
reduced charge is tapped from the furnace before 
another charge is added, or the charge is let solidify 
and chiseled out of the furnace. Sometimes a cam- 
paign of several days is made. The reduced alloy is 
either decarburised with refining slags in the same 
furnace or melted and refined later in another fur- 
nace. The furnaces used are similar in design to the 
ones described for ferro-chrome production, but a 
wore complete recovery is effected by the use of a 
tilting rather than a stationary furnace. Wolframite, 
ferberite and scheelite are reduced easily in the electric 
furnace, most of the manganese being volatilised. 
Scheelite is more difficult to reduce, and very sticky 
basic slag results. There is a greater loss in its reduc- 
tion, so.that it does not command as high a price 
as the other ores, selling for about 4s per unit less. 
The product is tapped into moulds, broken up on 
cooling, and packed into kegs or boxes. 

The author describes some experiments made by 

him on the reduction of ferberite with carbon to 
produce ferro-tungsten in the electric furnace. From 
the experiments the following conclusions are 
drawn :—(1), Ferro-tungsten can be produced directly 
from ferberite in the electric furnace; (2), by the use 
of a decarburising slag before tapping, the percentage 
of carbon in the alloy can be kept below 2 per cent. ; 
(3) manganese, silicon, phosphorus and sulphur do 
not enter the ferro-alloy in high percentages; (4), the 
loss of tungsten in the slag need not be excessive, 
and (5), the power consumption need not exceed 
3.46 kw. hours per pound of ferro-tungsten tapped, 
or 0.79 kw.-year per ton. 
_ The commercial manufacture of ferro-molybdenum 
is carried on in an electric furnace of the electrode 
type operated as a resistance furnace, or in a crucible 
furnace of the resistance type. Comparatively little 
ferro-molybdenum is made because of difficulty in 
getting ores. This is due to the fact that satisfactory 
methods of concentration for molybdenite ores have 
not been fully worked out as yet. Buyers require 
an ore or concentrate containing 90 to 95 per cent. 
molybdenite. 


In commercial manufacture, raw or roasted molyb- 


denite, iron turnings, lime and coke or coal are mixed 


to give a ferro-molybdenum of desired proportions, 
and treated in the electric furnace. The furnaces 
are operated intermittently, i.e., one charge is com- 
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pletely discharged before another is added. Ferro- 
molybdenum is first made as a high-carbon alloy con- 
taining 3 to 4 per cent. carbon. This is then decar- 
burised with a lime slag or a slag of lime and iron 
oxide. If the latter is used the percentage of iron 
in the alloy is increased. 

From some experimental work of the author on the 
electric smelting of molybdenite the following con- 
clusions are drawn:—(1) Ferro-molybdenum low in 
carbon can be made directly from molybdenite in the 
electric furnace, with excess lime as a desulphurising 
agent and carbon as a reducing agent; (2) a product 
of low percentage carbon can be made, and (3) 
sulphur can be readily slagged as calcium sulphide 
with a charge of excess lime. 

Most of the ferro-vanadium made is produced by 
the thermit process, by reduction of the oxide VO, 
in a crucible with carbon or by reduction of vanadate 
if iron with carbon in a crucible. In Europe some 
ferro-vanadium is made by reduction of the oxide, 
sulphide or vanadate of iron with carbon in the 
electric furnace. The largest source of vanadium is 
the Peru deposit of patronite, a sulphide of vanadium 
containing about 60 per cent. sulphur and 20 per 
cent. vanadium. 

Patronite ore is first roasted and then reduced by 
the thermit process. Or, in the electric furnace it 
may be directly reduced with lime as a desulphurising 
agent and carbon as a reducing agent. The other 
ores are treated by chemical or ore-dressing processes 
to obtain the vanadium as oxide or vanadate of iron, 
and then reduced with carbon in a combustion or 
electric furnace or by the thermit method. With 
oxide the electric furnace method is similar to the 
production of ferro-tungsten with carbon as a reduc- 
ing agent. The sulphide reduction is similar to that 
of molybdenite with lime and carbon. Several 
methods have been patented using silicon as a reduc- 
ing agent in the electric furnace. 


The Xime Duration of Crucible 
Melting. 


By Norman Swinp1n. 

The following calculations which arose recently 
from a chance question whether the time required 
to melt one hundredweight of brass in a graphite 
crucible could be ascertained theoretically, may be of 
interest to some readers :— 

Consider first the time required to melt a cylinder 
of brass weighing 112 lbs., say, 6 in. diameter by 
12 in. high, without the crucible. It is assumed the 
cylinder be placed in a glowing coke fire at a tem- 
perature of 2,400 deg. F., and that the melting point 
of the metal is 1,832 deg. F. 

Q=total heat of fusion of 112 lbs. brass. 

Q=latent heat of fusion+sensible heat. 

Latent heat = 11260 = 6,720 B.T.U.'s. 

Sensible heat =112 x 0.092 x 1,832 = 19,100 


Sp. heat °F. 


vee vee ° =25 820 
Then if N=B.T.U. transmitted to the cylinder per 
minute, 

=initial temperature difference between the 
coke fire and the cylinder in deg. F. 

6) =final temperature difference in deg. F. 

temperature difference in deg. (see 
below). 


K=co-efficient of transmission in engineering 


units, i.e., B.T.U. through a cube 1 ft. edge per 
sec. per deg. F. (for brass K =0.0137). 


A=area of heated surface in sq. ft. 
T =thickness of equivalent plate in ft., 
H=time in min. required to melt cylinder, then 


The exact meaning of the term ‘mean tempera- 
ture difference ’’ is not yet agreed upon by engineers. 
it is usually understood to be the difference of tem- 
perature between the two surfaces, but Hausbrandt, 
in his work ‘“‘ On Evaporating, Condensing and Cool- 
ing Apparatus,” t goes fully into the question and 
cencludes that temperature changes do not follow 
straight-line laws, but are better represented by the 


hyperbola. Hausbrandt’s formula is thus :-— 
le. — 


In our case, if the cylinder of metal at 60 deg. F. 
be instantly plunged in the fire at 2.400 deg. F, then 
60 


= 2,400 - = 2,340° F, 
% = 2,400 — 1,832 = 568° F, 

and 9m = 2,340 - 568 
2,340 = 1,250° F, 

10-568 


The values for A, the area and T, the thickness, 
are obtained by considering the cylinder as a plate 
of equal contents, with a surface equal to the cylin- 


drical surtace; thus the value for A is ox 0 


ft., T is 38x12 = 0.12 ft. 
Working out formula 2 we get :— 
0.01¢ 25 
N- 137 x 1,250 x 1.6 x 60 _ 15 799 B.T.U. 


0.12 

Substituting this value in equation 3, the time re- 
quired to melt the cylinder is :— 

H 25,620 

N 13,700 

We see from this that the time required for the 
heat to penetrate the metal is insignificant. 

Now as for the crucible, which would be 6 in. dia- 
meter internally and 12 in. deep inside, with a thick- 
ness, say, of in. 

Let A=surface transmitting heat in sq. ft., T=thick- 


= 2 minutes approximately. 


ness of walls ft., K=co-efficient of transmission 


96 
in engineering units (for graphite K=0.000029). 
The surtace transmitting heat would be the surface 
of the outer cylinder plus that of the crucible bottom, 
i.e., A=1.92+4+0.208=2.128 sq. ft. 

From formula 2 therefore we get— 
—90 B.T.U.’s. 


Q 25,820 

H= =285 min.=4 hrs. 45 min. 

The actual time required according to practice is 
only 2 to 2} hrs., so that our calculated figure gives 
too high a result. It is to be remembered, however, 
that the co-efficient of transmission for the crucible 
is taken as being that of pure graphite. The 
ordinary graphite crucible of commerce 1s not pure 
graphite, and would have a co-efficient of heat trans- 
mission, of course, higher than that here taken. If 
K for the crucible be taken as 0.00005, the time of 
melting calculated would agree closely with practice. 

The results of this investigation will interest those 
who are engaged in applying gaseous and liquid fuel 
to the melting of metals in crucibles. 


+ London: Scott, Greenwood & Co., 1¥03. 
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The Reversal of Patterns. 


By W. J. Horner. 


Cases often occur where castings are required in 
pairs, right- and left-hand. It then has to be de- 
cided in the pattern shop whether two separate pat- 
terns shall be made or a single pattern reversed after 
it has been moulded. The course adopted depends on 
the size of the pattern, the number of castings re- 
quired, and the amount of work involved in re- 
versal as compared with that in two patterns. There 


Fic. 1.—Ruieut- anp Lert-Hanp BRACKETS NOT 
INTERCHANGEABLE, 


is also the question of possible future use after the 
castings immediately required are made, and the 
work involved and disadvantage of repeated re- 
versals as compared with two separate patterns. 
Those who are not very familiar with engineer’s 
work will be able to see in Fig. 1 what is meant 
by right- and left-hand. A pair of brackets is shown 
of a type which frequently occurs in all classes of 


Fic. 3.—Bracker ror ErrHer Hann. 


work. The castings are not interchangeable, and 
it is rather troublesome to alter the pattern from 
one hand to the other. It will ‘be seen that to do 
so necessitates taking out the fillets, unscrewing the 
foot, boss, and vertical rib, and replacing them all 
on the opposite side of the web. Even then the rib 
will not fit the boss unless its taper is planed the 
opposite way, with considerable reduction in thick- 


ness. The more usual course is to make a fresh 
rib if the pattern is small, or cut its end off square 
and fit another piece between it and the boss. The 
taper or draught required in patterns complicates 
reversal of the parts. In this case the edge of the 
web would require a shaving taken off to taper it 


the reverse way. There is often trouble, too, with . 


screws coming too close to old holes. In Fig. 1 the 
same screw holes in the web would be used, but it 
would be impossible to have those in the other 
pieces exactly right for reversal. This should be 
remembered in making the pattern, for it is desir- 


able to use the old holes in the web rather than 
bore new ones. The screws seen in the farther 
bracket in Fig. 1 are not well spaced for reversal. 
The two in the boss should not be quite in a hori- 
zontal line, and the three in the foot should not 
be at uniform distances lengthwise. A very slight 


Fic, 4.—Sranparp Eastry Reversep sy CHANGING 
THE Lua. 


amount out of symmetry is sufficient, because this is 
doubled when the parts are turned the reverse way. 
Generally two separate patterns would be made in 
cases like Fig. 1, where reversal is so troublesome 
and the pattern itself comparatively simple. 

In Fig. 2 is shown a bracket, the base and boss of 
which, in size and in relative positions, may corre- 
spond precisely with that in Fig. 1, but the bracket 
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is of a design which is reversible without altering 
the pattern. It is made reversible by having its 
web central instead of at one side. This, of course, 
is not necessarily an improvement. Other things 
have to be considered besides interchangeability. 
There is more work in the pattern in Fig. 2, an 
it is more troublesome to mould. The question of 
bolt holes in the foot may be affected by the different 
position of the rib. 

Fig. 3 shows another common type of bracket 
which is correct for either hand without alteration, 
and is as convenient for moulding as that in Fig. 1. 
Its web is at the back, as in the first example, but 
is symmetrical in relation to the boss and foot. Its 
boss and foot might correspond in size with those 
in Fig. 1, but not in relative positions, and there- 
fore it is not always possible to substitute the de- 
sign in Fig. 3 for that in Fig. 1. The latter is a 
very common design, and there are always reasons 
why its foot is not central below the boss. 

Kig. 4 is an example where the pattern can be 
altered to the reverse hand with very little trouble. 
We assume that the web of the standard in this 
instance has its ribs on one face only, as is usual in 
castings of this sort. The lug seen at the right hand 
side makes the casting unsymmetrical and _ necessi- 
tates right- and left-hand castings, one having the 
lug at the right, the other at the left, when the cast- 
ings are viewed from the same face, because when 
the pairs are in position they are usually back to 
back. As it is easy to unscrew the lug from the 
pattern and screw it on the opposite side, and this 
change can be made dozens or scores of times if 
necessary, it is a case where it is seldom advisable 
to make two patterns, especially as there is con- 
siderable work in them. It may be convenient to 
make two lugs. Two complete patterns would be 
made only when such castings: were constantly 
wanted, and a single pattern would eventually get 
worn out and another have to be made to take its 
place. 

This would be a point to be decided in the pattern 
shop or foundry, because the design of the casting 
itself is such that no modification is worth con- 
sidering. But in most castings which occur in pairs 
the design has first to be considered and a decision 
arrived at in the drawing office. If it is possible 
to make the castings alike and interchangeable, it 
is better than having two distinct hands which are 
not interchangeable, provided that no sacrifices are 
made or disadvantages incurred in obtaining uni- 
formity. Generally it is better to make two patterns 
or to alter a single pattern than to avoid it by unde- 
sirable modifications in the design. These undesir- 
able modifications may involve unnecessary metal, 
needless complication of design, or some sacrifice of 
strength or perfection of torm for its purpose. 
There are instances where uniformity of castings is 
obtainable in right- and left-hand work by not at- 
tempting to cast too much in one piece. A portion 
can be cast separately and bolted on the main cast- 
ing. This would not be advisable in the instance 
in Fig. 4, but it is easy to see how it might be done 
in that case, and how other work not very different 
in character might very well be treated in that way. 


Mr. A. Anperson, of Carron, speaking at the West 
of Scotland Iron and Steel Institute, stated that at 
his works they were using half-and-half of coal and 
coke by weight. This had resulted in a larger output. 
Very little progress had been made in the direction 


of increasing the production, taking the average of 
the blast furnaces in Scotland, but one or two had 
advanced. At the Carron works they had regularly 
made 2,200 tons of iron per week out of three fur- 
naces, greatly, of course, due to the increased per- 
centage of coke used. 


What of the Future Founder ? 


By F. G. Penny. 


The foundry stands peculiar in its own characteris- 
tics, a realm within a realm, and until recent years 
an almost neglected centre—and this, though it is no 
new trade in the world of engineering, but rather one 
of the most ancient. It may be claimed to be among 
the most artistic, if unclean, and among the most 
significant and dignified, though belittled and neg- 
lected, of all arts and sciences of the engineering 
world. 

But what of the future founder, who is the boy of 
to-day? So much depends upon the lad’s capabilities, 
for every one entering a foundry is not likely to attain 
to the maximum capacity, even under the most dis- 
ciplined and advanced tuition, The lad may have a 
good conception and yet be lacking in concentration 
and delivery, he may be a most apt follower, yet an 
inept leader; and hence from the many entries into 
the ranks but a small percentage only will reach the 
summit of universal qualification. If the country is 
to possess a large number of fully qualified founders, 
the young founder’s initiation into the art, his apti- 
tude, the method and duration of training and the 
general encouragements which should be afforded him, 
must all be considered at the outset of his life’s work. 

What has been the general method of training? In 
some instances. there has been an absolute lack of 
method. Usually twelve months or less has been spent 
at the core bench, then a transfer has taken place to 
the moulding floor, and through it all, in many in- 
stances, his actual training has been neglected. In 
many cases, the highest ideals and fullest conception 
of his future life’s work are bound up in the necessity 
of knowing how to construct his mould. If his moulds 
will stand this test he is considered a qualified man. 
Of course, this qualification is imperative if he would 
turn out castings commercially; yet such training is 
totally inadequate to meet present-day requirements, 
for from whence shall come the future supervising 
staff, foundry managers and foremen. The lad is 
taught to construct his mould, but what of the higher 
and all important issues behind it—the furnaces, 
cupola, crucible, converter, etc? Is there not a need 
for a close familiarity with the metallic side of his 
craft and a knowledge of manipulation which is quite 
as essential or even more essential than the construc- 
tion of the mould? 

Steel and iron, the gun-metals, the yellow and white 
alloys and manganese bronzes, all possess their own 
peculiarities and demand their own special treatment. 
Particularly is that the case with manganese bronze. 
There are thus numerous important and essential parts 
of the founder’s art, without which no foundryman 
stands fitted fur much beyond mould-building. 

Let us then consider a system of training the future 
founder. On the lad’s first appearance into the foun- 
dry, he should spend the first few days observing, and 
during the second week be placed at the core bench, 
where he should remain and receive every encourage- 
ment and facility to develope in this particular art. 
He should be questioned by his foreman, or perhaps 
the manager of the foundry occasionally, as to his 
methods of core making. His replies should be given 
in writing and retained to test his comparative growth 
of knowledge and also to supply the necessary informa- 
tion as to his aptitude to the trade. After serving 
12 months at core-making (sand and loam) he should 
be transferred to the moulding floor, where for the 
first three months he should be employed,‘ alone, on 
small and not too important work. The second three 
months ha should work under the guidance of a good 
moulder, and the third three months be moved to 
other en ployment on a different class of work. For 
the four.h three months he should be put with another 
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moulder. This changing would instruct the lad in 
the different classes of work, and he would receive a 
variety of ideas from the various men worked with, 
preventing the possibility of falling into a stereotyped 
method of working. On entering his third year, he 


should be employed for the first six months alone, and 
with one of the most qualified moulders for the re- 
maining six months of his year. He should then 


promise well to make a reliable man, providing he 
possesses the necessary aptitude. 

In addition to this, however, it would be as well 
that from the commencement of his second year he 
should spend one week in every quarter at the cupola, 
crucible, or other furnaces and discharge his duties 
as though he were an ordinary furnace hand. (Of 
course, the physical strength of the lad must be con- 
sidered. ) This system of training would familiarise him 
with the metallic side of his work and would place at 
his disposal opportunities of developing knowledge ob- 
tained at evening classes. 

The subjects that should form the basis of his studies 
at the evening classes should be drawing, chemistry 
and metallurgy, and if his term of apprenticeship 
should cover a period of seven years, he would have 
had furnace experience of 24 weeks (six months), and 
this, with the experience gained under the theoretical 
and practical conditions, should prove very fruitful. 
One cannot too highly appreciate the general labora- 
tory training of the many scientific centres, but with- 
out fuller means of developing the knowledge, the 
laboratory training gained at such centres is not 
adequate to fit the young founder for the opportuni- 
ties awaiting him. 

Without reflecting upon or speaking disparagingly of 
the large army of supremely qualified moulders, whose 
productions are often fine achievements in founding, it 
would not be an exaggeration to say there is still a 
very great number whose cupola, crucible and other 
furnace practice has been narrowed down to the lowest 
possible limit—and this not through the fault of the 
men, but through lack of a standardised method of 
training. Many firms are very strenuously helping on 
the apprentice, but a fuller standardised method en- 
forced on the entry of the lad and carried out during 
his term of apprenticeship would help to produce that 
desirable combination of qualities found in the quali- 
fied scientific practical founder. The writer feels 
strongly the importance of a higher foundry idealism 
and recognises that if the rapid engineering develop- 
ments are to be fully coped with, deeper thought, 
finer appreciation of art, and a closer relation to 
science are necessary to keep touch with the growing 
intricacy of the trade. If some method of the kind 
suggested for the training of foundrymen were adopted 
the outlay in time would be remunerative, and the 
trade elevated generally. 


British Foundrymen’s Association. 


Birmingham Branch. 


The annual dinner of the Birmingham Branch of 
the British Foundrymen’s Association was held at 
the Colonnade Hotel, Birmingham, on February 7, 
the Branch-President (Mr. C. Heggie) presiding. 
The large company included Mr. 8S. A.- Gim- 
son (President of the Association), Professor 
Turner (Birmingham University), Mr. F. Johnson 
(Birmingham Technical School), Mr. R. Buchanan 
(Past-President). Councillor George Ward (Birming- 
ham City Council), H. Winterton and Mr. C. Grind- 
lay (Hon. Sec.). 


Mr. F. Jounson, proposing the toast of the . 
“ British Foundrymen’s Association,’’ said that they 
might take those initial letters as representing B— 
By-gone days; F—Future; and A—Achiovements. 
He congratulated them on having created the Asso- 
ciation, and on having developed it until it had 
attained a place in the forefront of institutions 
dealing with applied science. The history of the 
past ten years had been one of remarkable progress. 

Mr. S. A. Grimson, responding, said that although 
that was the first Birmingham dinner he had 
attended, he had been a member of the Branch for 
many years. They regarded Birmingham as the 
birthplace of the Association, and one of the first 
to attain prominence was its first President, Mr. 
Robert Buchanan. He recalled also with gratitude 
the work done by Mr. F. J. Cook, Mr. Heggie, Mr. 
Winterton, Mr. Grindlay (the Secretary), and 
others too numerous to mention. He believed tnat 
although only ten years old, the Association was a 
very healthy and vigorous child. The membership 
had grown from 90 at the end of the first year, to 
1,100 at the present time, and he believed it would 
grow so much in future that, eventually, everybody 
of the remotest importance in any foundry would 
feel bound to belong to the Association. Their 
object was to pursue an entirely educational course, 
and whilst, as employers, foremen and workmen, 
there were, of course, some differences of opinion 
and interests, thev were there to master the tech- 
nical and practical problems of the foundry. People 
sometimes spoke lightly of rule-of-thumb, but they 
must remember that that wags based upon experience. 
In the presence of University men, he would like 
to say how much they appreciated the careful re- 
search work done for them by the experts, which 
must assist them in turning out sound castings. One 
of the essentials to future improvement in the 
foundry trade was greater care in the training of 
apprentices. A Committee of the Association was now 
engaged in collecting information as to the train- 
ing of apprentices, and it was intended when that 
was complete to send it out in tabulated form, to 
all the members and at the same time, to invite 
suggestions. In that way they would get very valu- 
able information. It was very desirable to 
make the most of the extremely useful period of 
youth, when the mind was capable of storing and 

making the most of information. 

Mr. H. Everatt, proposed “ The Birmingham 
Branch,’’ and Mr. C. Heeerr, responding, said they 
sought to carry out the city motto of ‘‘ Forward.” 
They had had a fairly successful Branch, and they 
meant in the future to maintain Birmingham in its 
position as the leading Branch of the Association. 

Mr. R. Bucwanan proposed the toast of ‘ Kindred 
Societies,’’ and said the Association had found, as 
one of the younger societies, that the other bodies 
were very helpful to them. They welcomed especially 
with them Professor Turner, who had been a source 
of great strength to them, and who had greatly 
assisted them in the work already accomplished. 

Proressor TURNER, responding, said Birmingham 
had been very prolific in the development of such 
societies. The Institution of Mechanical Engineers 
was founded in Birmingham, and for many years 
had its central premises in Newhall Street. The 
British Foundrymen’s Association did not hold its 
first Convention in Birmingham, but it orginated 
among a number of his Birmingham friends, and so 
long ago as 1893, in a course of lectures given by him- 
self, he strongly recommended the formation of such 
a body. 

Mr. Grimson proposed the toast of City and 
Trade of Birmingham,” and Covuncrrror Warp re- 
sponded. 
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Discussion on Moulding in Loam.” 


Mr. S. G. Smiru, of Bradford, who had been in- 
vited to open the discussion, illustrated his remarks by 
lantern slides. The type of casting he had chosen 
for description was an internal-flange cylinder. He 
had selected this type of casting because most of them 
had seen specimens of it, either inside or outside the 
foundry. Such cylinders were made up to 10 ft. dia- 
meter in one piece, and varied in length and thick- 
ness. They were often strengthened internally with 
additional flanges and ribs, He had purposely chosen 
a plain design in order to avoid complexity in descrip- 
tion. (Articles on this subject by Mr. Smith have 
already appeared in our columns.) 

There was little in common, said Mr. Smith, be- 
tween sand and loam moulding, except that each 
method formed a mould that would hold molten iron 
and turn out a satisfactory casting. A loam 
moulder’s daily routine was concerned’ with 
spindles, plates, bricks, straight-edges and square 


stricking-boards, strickles, etc.; whilst the sand 
moulder was concerned with various kinds of 
patterns—in some cases only pretensions to 


patterns—boxes, rammers, etc. When making a cast- 
ing in loam, whether large or small, plain or difficult, 
the preparation of the tackle was most important, and 
if the casting was a difficult or intricate one there was 
the more reason for forethought, as it was at this 
point the ingenuity of the pattern-maker and moulder 
needed to be displayed. The work was laid out full 
size, as far as was necessary, in the pattern shop, 
and the moulder, with the aid of the pattern-maker, 
got the dimensions for his tackle from it. The im- 
portant points for the moulder to watch in this 
matter, apart from correctness of sizes, were, first, 
that the tackle was strong enough; second, that pro- 
vision was made for runner gates and risers, bolting 
up, and escape of air; third, provision for easing or 
liberating after pouring and for the contraction of the 
casting. Where more than one casting was required, 
the tackle when practicable should be so made that it 
would carry the work through, By consideration of 
these points, which often demanded much foresight 
on the part of both moulder and pattern maker, 
coupled with good methods of moulding, much time 
and expense could be saved. It was far preferable 
for a moulder, within reason, to err on the heavy, 
rather than on the light side, when making his tackle, 
because the breaking or snapping of a plate, binder, 
staple or bolt often meant commencing afresh, be- 
en the possibility of injuries to those about the 
work. 

All cake plates should be regularly prodded, and 
an abundance of vent holes cast in by means of pieces 
of core, coke, etc., but not to the extent that the 
plates would be unduly weakened or rendered liable 
to fracture when exposed to heat, as in drying after 
pouring, ete, The holes not only provided for the 
escape of air but also assisted in holding the loam 
to the plates. With regard to bricking and binding, 
the stability of loam moulds where much walling was 
required depended upon how the brickwork was done. 
Especially was this so where great length or depth of 
brickwork existed, either with moulds or with cores. 
He had seen moulds and cores collapse before stoving, 
simply from improper bricking. Other evil results, 
such as swells and irregularities, might be traced to 
faulty brickwork. The bricking should be done in 


* Before the Birmingham Branch of the British Foundrymen’s 
Association, January 24, Mr. H. Pemberton in the chair. 


such a manner that the bricks, as far as possible, 
would bind and support each other, As the brick- 
work was proceeding, each joint should be covered by 
the next course of bricks, and binders should be 
put on at intervals, these being necessary to support 
the brickwork and keep it intact during slinging, 
drying, ete. For instance, if a core or mould were 
9 ft. to 12 ft. long, at least two or three binders 
should be used; they added stability and resisted 
deformation, 

The loam for bricking should be neither stiff nor 
sloppy, but should be of a medium consistency with 
plenty of opening material, such as manure, shredded 
peat, long chaff, or chopped straw. The opening 
material not only assisted in bringing away the air, 
but also by its openness assisted in drying. If sloppy 
loam were used in bricking, the mould would assume 
any shape. If very stiff loam were used, the bricks 
would not bed aright; consequently, uneven walling 
would be the result. 

Coming to the question of venting, the generation 
and expansion of gases during the pouring of the 
casting made it necessary for channels to be provided 
for their rapid escape. Various means were adopted 
to accomplish this, For example, where a flat or 
nearly flat surface formed part of the mould the 
bricks should be trom 3} in. to 1 in. apart, with no 
loam between them, the open spaces being filled in 
with ashes or cinders to the level of the bricks. In 
all cases of bricking the allowance for loam between 
the brickwork and the striking board should be about 
3 in.; the opening material in the striking or finishing 
loam would then allow the air to pass through the 
cinders, and thus scabbing would be prevented. Es- 
cape through the cinders was also provided for by 
thin layers of straw laid on the bottom plate before 
the loam was put on for the first layer of bricks. 
Escape of air was also allowed for by holes in the 
bottom plate; and if that provision were not made, 
escape for the air could be provided for through the 
joints of the outside row of bricks—as was sometimes 
done when the brick mould was rammed with floor 
sand—by carrying around straw ropes which were 
finally brought off at intervals through other spaces. 
It did not matter what means were adopted, provided 
they were safe and the air could escape quickly 
enough to prevent scabbing and blowing. For con- 
ducting air from underneath the top or intermediate 
flange, or any narrow surface such as occurred in 
vertically-cast flanged cylinders, it was better to carry 
right around a narrow channel formed with stiff loam, 
filled with half-inch mesh cinders about 1 in. 
be!ow the surface of the flange, finally bringing the 
gases off by wisps of straw or small ropes through the 
joints of the brickwork, 

The next matter to be considered was the dressing, 
blacking, etc., of the mould and core. A large loam 
mould or core should not be checked for sizes when very 
hot. If dressed in that state and if, as probably would 
be the case, the pouring was not done till the moulds 
had become only warm, the sizes of the casting would 
not be accurate—unless the moulder was very fortu- 
nate in gauging how much the mould or core would 
contract between the time of checking the sizes and 
the time of pouring. If the mould or core was dressed 
and checked when very hot it would certainly be 
small when the casting came out. He was not refer- 


ring at that point to the ordinary contraction of cast 
iron, allowance for which was always made in the size- 
sticks, but to the expanded state of large moulds or 
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cores when very hot, as bricks, loam barrels, binders, 
and plates all expanded with heat and contracted 
on cooling. It was also unwise to hackwash a mould or 
core when very hot. The result of doing so often was 
that the loam cracked and web-markings were de- 
veloped on the casting, though they had been quite 
invisible either on the moulds or on the core. This 
was quite apart from loam-cracks caused by the loam 
being too strong or too weak, Although the cause of 
this phenomenon was not quite clear, it appeared 
reasonable to suppose that when the blacking wash 
was applied to the hot loam, steam was generated and 
penetrated through the thickness of the loam to the 
brickwork or core barrel, and pushed the loam slightly 
away from the brickwork, thus leaving a small space 
hetween. No cracks would be visible in the loam, but 
when the casting was poured the pressure of the fluid 
iron forced the thickness of loam back against the 
brickwork, causing small, irregular markings which 
disfigured the casting when dressed off. This also 
occurred if the mould or core had had too keen a 
fire. In that case the bricks, barrel and loam ex- 
panded excessively, and during cooling the bricks and 
barrel contracted more than the loam, whilst the loam, 
on account of its arched shape, often retained the 
position resulting from the expansion. The cores and 
moulds when blacked should be just warm enough to 
dry the blacking, 

The CHarrman (Mr. H. Pemberton) said that Mr. 
Smith had shown them the necessity of a moulder 
being able to work from the drawing alone; he had 
also shown the necessity of making good, strong and 
safe tackle for the various kinds of work. He agreed 
with making the tackle, if anything, on the strong 
side, for avoidance of accidents was a most important 
consideration. With regard to key-ways in binders, 
the speaker remembered seeing .some years ago a 
fluted column made in loam, the column being 22 or 
23 ft. high and about 9 ft. in diameter. It had been 
bricked up with spacings about } in. of loam between 
each brick to allow for contraction, but unfortunately 
this did not allow sufficiently for contraction, and 
when the contraction came on it burst the casting 
with a loud report, about a day and a half after cast- 
ing. It was, of course, a very difficult job te make 
such a casting, but the second time it was made, in 
every course of bricks one was made of loam; these 
were easily chopped out, and this allowed the casting 
to contract. and the resulting casting was a good one. 

Mr. J. J. Howeit (Smethwick) did not think too 
much stress could be laid on the importance of the 
safety of tackle. With reference to cracks, he would 
ask whether they were due to the hot fires put in to 
dry the mould. He thought some times they were 
due to the bricks, and certainly the bricks were more 
often blamed than the fire, Sometimes they had to 
use bricks which had been exposed to the weather 
and had not been allowed time to dry, and, as a rule, 
a very cheap class of bricks was supplied for loam 
moulding. The drying of the bricks was sufficient 
to drive the loam from the brickwork and thus cause 
contortions in-the mould and misshapen castings. It 
appeared to him that the tackle described by Mr, 
Smith was unnecessarily elaborate, and that the key- 
way arrangement and so much splitting of the plates 
were an unnecessary precaution, Of course they 
ought not to take undue risks, but he thought that 
if the plates were cast in one piece with perhaps a 
4 in. split in one section, or two nearly opposite each 
other, the keyway could be dispensed with. In his 
foundry they had to deal with jobs of less diameter 
than those Mr. Smith had described, and it would often 
he very difficult to get down the tackle to take out 
the key-bricks or key-plates. They used the loam 
brick, which was not necessary for them to get down at 


to destroy; the loam itself gave way. It appeared 
to him that loam moulding was very expensive, and 
he saw no reason why the job could not be made at 
much less cost in sand, in view of the expensive tackle. 

Mr, J. Suaw (Dudley) entirely disagreed with Mr. 
Howell as to making these castings in sand; he did 
not think they could be made in sand for 14 times 
the cost of loam moulding. With regard to Mr. 
Smith’s tackle, he had seen the work done in other 
places without so much precaution. As to Mr. Howell’s 
suggestion about the split plate, his own practice was 
to have keyways in the different binders, but they 
did not use loam bricks at all; they simply had what 
they called a thirling bar from top to bottom, and 
when this bar was drawn out relief was given all the 
way up. The wedge-shaped bar went right from the 
top to the bottom of the binders. As to several cast- 
ings being made in one mould, some of them would 
remember that during the Manchester Convention 
some years ago they visited the foundry of Tweed- 
dale & Smalley, Limited, where they were told eight 
castings were made in one mould. They actually 
saw a second casting made without a change of 
mould; the cylinder was drawn out, and, after the 
mould had been touched up a little, another casting 
was run in. These were not very strong castings; they 
were, he thought, about } in. thick and about 3 ft. 
in diameter, They were for mill work that had to 
be turned up, and therefore it was necessary that 
they should be good castings, No doubt a mould often 
could be used again after re-blacking, but few of them 
were willing to take the risk. He had cast a 5-ft. 
cylinder similar to the one described by Mr. Smith, 
11 in. thick, in a mould which had been already used, 
but of course the core had to be rebuilt. With small 
cylinders of, say, 6 ft., he could not see any advantage 
in having a rotating core bar. In his own experience 
with cylinders 8 ft. in diameter and 7 ft. long, an 
iron casing was used, and the core was not bricked 
at all, These cylinders had external flanges, there- 
fore only a straight core with a seating was needed. 
The cast-iron core casing was expanded by a wedge 
bar and placed and centred on a rotating cross similar 
to Mr. Smith’s. There was a fixed striking board; 
and the whole was rotated by labourers stationed in- 
side the casing. But for a cylinder of 6 ft. diameter, 
he would, from his own experience, prefer the core 
board to move. It often, however, occurred that 
one’s men were used to one particular way of work- 
ing, and if one introduced other methods that were 
equally good or even better, they might not, in those 
circumstances, prove to be cheaper. 

Mr. C. Dosson (Birmingham) thought the mould 
as shown could be made with tackle of considerable 
less cost, and in less time, and with equal security, 
The less tackle there was to fasten up, the less chance 
was there of mistakes in fastening up. The bottom 
or base plate should be cast in with the spindle in 
position with a tapered end to pass through the plate. 
For a very deep mould the top of the spindle could 
be stayed from the wall or pillar of the foundry. The 
procedure he recommended was as follows:—Sweep 
up and level the base plate, and build and sweep up 
the outside or cope with two oe one top, and one 
bottom to carry the bricks, etc. en built up, cramp 
together as tight as possible. Having swept the cope, 
lift off on to a bogie and put into the stove to dry, 
then proceed with core on the same base plate, sweep- 
ing it up to where the flange and bracket require 
placing. (The flange being in three sections can he 
withdrawn with the brackets, when the core is swept 
up and set stiff.) Then proceed to build up the core to 
the height required, placing the top brackets in 
position and sweeping the top flange on, thus having 
the mould swept up except the top plate for the 
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runner or pouring well. The core being swept up ona 
bogie with a tier of loam bricks at each quarter is 
then run into the stove, and given its finishing coat, 
where it stands to dry, thus preventing any sagging 
or distortion, and avoiding internal plates, etc. When 
the mould is dressed and put together the top and 
bottom plates are cramped together securely and 
rammed (part way up and round the sides) to take 
up the extra strain at the bottom when casting. 
After a reasonable time for the casting to set, the 
cramps on the top and bottom plates are taken off; 
the cramps on the cope are left intact, and the mould 
tilted on to one side; then cut out one of the tiers 
of loam bricks to allow for contraction. Should the 
mould be of a light section, the other brick tiers 
could be cut out. This method would save a good 
deal of binding plates, The only part machined is 
the spindle with the tapered end. The centre is cast 
around the taper end of the spindle. It is policy to 
let the spindle be an inch or two through the bottom 
of the centre when there is a clear tapered hole right 
through. 

Continuing, Mr, Dobson said that cylinders with 
external flanges required two or three copes accord- 
ing to number of flanges, and where situated, He 
generally made the plates in halves, with loops and 
bars, so as to avoid breaking them each time, and 
also put in a tier of loam bricks so that it could be 
eased between the flanges, and the plates taken off 
in halves. 

Mr. I. Buttock (Birmingham) asked whether Mr. 
Smith found it better to mould the cylinders with the 
brackets loose and placed round the core, instead of 
making the brackets and internal flanges in a core 
box, and building same up in the main core top and 
bottom. In some foundries he found the moulders 
liked a good bevel on the back of the striking board 
and others only a little. What was Mr. Smith’s 
opinion on this? From the slides shown it appeared 
that the tackle used was similar to that used when 
he was an apprentice; the core was taken round the 
board, instead of the board going round the core, and 
this method seemed to be considered as good to-day 
as it was then. 

Mr. Poot considered that the tackle was one of 
the most important factors in loam moulding. A 
man that knew how to make his own tackle must 
have a general grasp of the details of the job, almost 
equa] to a draughtsman or pattern-maker; if not 
they will always have to be at his beck and call. He 
did not think it necessary or convenient to go to the 
trouble of making the spindle described by Mr. 
Smith. In some instances it would he more prac- 
tical to use an ordinary plate centre for the core 
and put the spindle in and secure by clamp board 


on top, make two sections of core instead of one — 


and place on top of each other. In this case the 
core would be more rigid and not so likely to collapse 
in drying. The only trouble would be to get them 
in perfect line with each other. Mr. Smith had 
given a very lucid description of the method of 
making a plain evlinder, but what they rather want 
to know was how to proceed with a casting such as a 
large condenser with delicate parts, where it would 
he necessary to make both core and mould in at least 
two sections. Personally, he would like to see loam 
moulding more generally practised in Birmingham, 
but that did not seem very likely. With regard to 
the keys spoken of, a good number of men acquainted 
with loam moulding thought it was not practicable 
to have them, but he had seen keys put in 9-ft. jobs 
of considerable size. In that case all one had to do 
was to knock the key out. If the casting had been 


built up in the usual way of a continuous course 
of loam bricks, and it was necessary to release the 


core it would require a little perseverance and per- 
spiration to accomplish the same end. 

Mr. J. Matruews (Walsall) said that he had seen 
some of the jobs mentioned by Mr. Smith, and knew 
that to have dealt with them in any other way would 
have meant a great deal more expense than the cost 
of the extra strength of the tackle. 

Mr. Buowanan said he recollected repetition cast- 
ings of that kind being made many years ago by a 
firm in Glasgow. They used to have outside plates 
with short dabbers or prods on them. These were 
in segments, cut vertically, and were swept round 
and dried, there being no bricking whatever. That 
method was practised very largely by a large firm in 
Glasgow. When he was an apprentice, they used to 
use a rather soft brick, one reason being that it 
facilitated quicker working, because of the brick 
taking up the moisture from the loam and stiffen- 
ing the loam quickly. They never dried the bricks 
first, but applied the loam and then gently stoved 
it after putting on the finishing coat, when, of 
course, they finished it and dried it thoroughly. He 
would like to ask Mr. Smith whether the bricks them- 
selves allowed gases to pass through them; he was 
rather inclined to think they did, but he had no 
positive proof, and he could remember one instance 
where they did not. He saw a loam-moulder put a 
brick between two brackets with very little clearance 
between the brick and where the metal was to come. 
Although he was only an apprentice at the time, it 
did occur to him that the moulder was running a 
risk, and he said, ‘‘ Don’t you think that will scab ?’’ 
The moulder replied, ‘Oh, no fear of that,” but 
when the casting had been made there was a scab 
outside where the brick had been. With regard to 
casting two castings out of one mould, he had never 
done that. He had run metal twice into one mould, 
but he did not say that he had made two castings. 
(Laughter.) He had swept up a small loam mould 
and thought he would risk casting it on the floor, 
without any ramming up. He put small straps 
round it, but the metal unkindly ran out on to the 
floor. The mould was such a clean one, he thought 
it a pity not to use it, so he cast in it a second time, 
and _ successfully. 

Mr. Smiru, replying, referred to a remark by the 
Chairman about the brains in the foundry. He (Mr. 
Smith) thought that if brains were not needed 
in the foundry there was no _ department 
which required them. (Hear, hear.) With 
regard to Mr. Howell’s question on the crack- 
ing of loam when exposed to damp bricks, he would 
say that he was never in favour of damp bricks. He 
believed in bricks being kept dry. A dry brick 
would stiffen the mould, because as soon as the loam 
was put against it the brick would begin to absorb 
the moisture, for a brick was like a sponge in that 
respect. But he did not think they would get air 
through the brick; he meant that they would not 
get metal to lie on the surface of an ordinary clay 
brick. Strange to say, the hardest bricks were the 
most porous, but, nevertheless, that was the fact. 
As to keyways and loam bricks, he dare not, with 
large castings, make the keys with loam bricks alone, 
though he knew a loam brick allowed contraction. 
He had made castings of a smaller diameter than 
those he had described, and fairly deep. with loam 
bricks in place of keys, but with fairly thin castings 
7 ft. or 8 ft. in diameter and 3 in. to £ in. thick. 
the contraction was fairly rapid* The loam brick had 
its place and so had the straight bar, but the diffi- 
culty with a straight wedge bar was the internal 
flanges. As to Mr. Howell’s suggestion that these 
castings could be made more cheaply in sand, to 
make and use a pattern of such a size would be an 
expensive and cumbersome job, and granting that 
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it would be a true job, which was doubtful, 
it would not be an economical] one. Loam-moulding 
was looked upon as expensive, but for such jobs 
it was far cheaper than sand work. Take, for 
example, a cylinder of 7 ft. diameter and 7 ft. 
length; two men and an improver would make the 
casting in loam, mould and core in two days, and 
could do it every two days in the week, but a sand 
moulder would not do it in four days. With regard 
to repeating the casting in the same mould, he had 
visited places where they got more than one ane 
out of one mould, but he was never fortunate enoug 

to be there when they were doing it. He did not 
think he could cast in one mould two castings such 
as he described; at all events, he would never ven- 
ture to try. Besides, it took such a considerable 
time to prepare the mould for use again that it 
really would not pay to do it, especially when the 
question of safety and a clean casting was also taken 
into consideration. As to moving the core-board, 
having gone into many parts of England, Scotland 
and Wales, he found that everywhere each had its 
different methods of doing foundry work, and it was 
the most difficult thing in the world to get the men 
to depart from them; even if a man was convinced 
that there was a better method, he would not 
acknowledge it. For himself, when he saw another 
method that appeared better than his own he was 
ready to try it, and without trying to force it on 
the men, he was able to make them fall into it after 
a time. He had found the stationary vertical core- 
board a perfect success, and especially with brick 
cores of large diameter; the core was made as true 
as a die. The tackle was rather expensive, but for 
quite a big job one man could make all the tackle in 
two days, his time working out at 12s. or 14s. That 
was very little compared with the cost, of making a 
pattern of the same size. He could not see how 
they were to dispense with key pieces; it would be 
more awkward to do what was required with loam 
bricks than with keys. The loam bricks had to be 
got out and that would be difficult with castings of 
that diameter. As to describing more elaborate 
work, he thought it better to give the A B C cor- 
rectly than to attempt to compile the dictionary 
right away. The moulding of the more elaborate 
casting involved so many parts, and so many little 
operations, that it was difficult to give an intelli- 
gible description of such a piece of work. It was 
better to begin with something simple before going 
on to anything elaborate, and, therefore, he had 
taken the vertical moulding of a large casting. He 
might have taken a Corljss cylinder or some large 
hydraulic work, and have made a prettier picture, 
but it would not have been sufficiently clear for his 
purpose, as there were many things in these compli- 
cated cylinders which could not be put on paper in 
a way to make them intelligible. For vertical con- 
densers they made the core right up from the bottom. 
and the method of providing for contraction was 
quite simple. With a moderate-sized casting the oar 
was put down and pulled out as the casting went 
on. But with a evlinder 7 ft. or 8 ft. in diameter 
it was not so easy, the amount of contraction was so 
great in cores of large diameter. As to the clear- 
ance of the strickling board, there was really not 
much in that either way. 

Mr. SmitH, continuing, again emphasised the im- 
portance of avoiding checking the mould when it was 
hot. It was. surprising what a_ difference 
would be found in such a cylinder as he had de- 
scribed if checked when hot and afterwards when 
just blood-warm. Many a man had been led into a 
trap by using his size-stick when the mould was hot; 
after the mould had contracted the skin of the cast- 
ing came out too small. These castings had to he 


made at a fairly good rate, it was a matter of casting 
every day, so that there was a temptation to check 
the moulds as quickly as possible. He had given 
prominence to the question of tackle because that 
was the chief thing in a loam moulder’s work, but 
the loam moulder should have—and a good number 
of them had—ideas of drawings. ‘he moulder could 
not go wrong with the pattern-maker by his side. 
The loam moulder was dependent upon the pattern- 
maker to a certain extent for certain explanations 
of the drawings, but the pattern-maker laid out the 
casting as far as possible to full size. The 
loam-moulder had nothing to work with but 
paper and his trammels for making his 
tackle, and, of course, he was better situated 
if he had some knowledge of drawing, in fact, he 
did acquire some knowledge of it in learning his 
trade, though of course, he did not need to be a 
draughtsman. He was inclined to disagree with Mr. 
Poole, who suggested that a loam moulder was 
superior in ability to a sand moulder. Once a loam 
moulder had got a thorough grip of his work, that 
work was far safer than that of a sand moulder. In 
loam moulding, as a rule, there was not one per cent. 
waste, simply because they had not the risks to run 
that a sand moulder had. Loam moulding, done 
under proper supervision, was as safe as any work 
could be, whilst the sand moulder had moisture and 
all sorts of things to contend with, such as the touch- 
ing of a lifter, or a jerk of the box part, which often 
resulted in a waster, and the risks were a hundred to 
one as compared with loam moulding—he was not 
including pouring in short, or mistakes on the part 
of the draughtsman or the pattern-maker. With 
regard to striking the mould on a case without any 
brickwork at all, Mr. Smith said that he had been 
in a place where that was done regularly. They cast 
five big castings, each about 60 in. in diameter, every 
day with the loam simply struck on the cases. Three 
castings were poured in the morning. These were 
out at 11 o’clock, and two more moulds were then 
made in the same cases. These castings weighed 
about five tons each. 


Pitot Tubes for Gas Measurement. 


Mr. W. C. Rowse, in a recent Paper before the 
American Society of Mechanical Engineers, gave de- 
tails of a series of experiments made at the labora- 
tories of the University of Wisconsin to obtain in- 
formation concerning the reliability of the pitot 
tube as a means of measuring gases and to determine 
the accuracy of various forms of the instrument 
which are in common use. All tubes were compared 
with a Thomas electric gas-meter which was taken 
as a standard of measurement. Since any variation 
in results would be due to a wrong method of ob- 
taining the static pressure, simultaneous readings 
were taken of velocity heads as shown by the pitot 
tube using the pitot static pressure and by the pitot 
dynamic tube and a piezometer. The pressure as 
obtained by the piezometer would not be affected by 
the form of tube used. The results may be sum- 
marised as follows:—(a) The pitot tube is a reliable 
means of measuring gases when the static pressure is 
obtained in a correct manner and when all readings 
are taken with a sufficient degree of refinement. 
(b) The piezometer is the most reliable means of 
obtaining the static pressure. (c) Of the various 
forms of static openings in the pitot tube itself, 
very small holes in a perfectly smooth surface vive 
the most accurate results. (d) Slots give erroneous 
static pressures and beveled-end tubes for obtaining 
static pressures are not reliable. (e) The German 
Stauscheibe is a reliable means of measuring gases. 
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The Use of Ferro-Alloys. 


By Sidney G. Smith. 


It has been suggested that the use of ferro-alloys 
in the iron foundry is in the nature of “ doctoring”’ 
the iron. While this may be so, much depends upon 
the significance attached to the term doctoring. It 
certainly suggests weakness, and an attempt to cure. 
Now apply that suggestion to the steel foundry and 
steel makers generally. Will it hold good? The re- 
ply is it will not. It is demanded of the iron foun- 
dry at the present time that it shall produce cast- 
ings, if possible, as durable as steel, and it is not 
considered that the steel foundry has the sole right to 
the use of ferro-alloys. Ferro-alloys are commercial 
products, and their use is open to all who can apply 
them with advantage; and if a cleaner, stronger, 
denser and more durable casting, with good machin- 
ing qualities can with their aid be produced, that 
cannot be obtained otherwise, that alone justifies the 
iron foundry in their use. Their application, how- 
ever, is not universal in iron founding, chiefly owing 
to the extra cost and the lack of knowledge of their 
judicious application. In the following comments 
the writer deals ch‘efly with personally-conducted ex- 
periments, so far as tests and appearances are con- 
corned, 

Vanadium. 

Ferro-vanadium is extolled as the master ferro- 
alloy. The writer made six comparative tests, 24 test 
bars in all, with transverse and tensile bars. Four 
transverse test bars, 3 ft. 6 in. by 2 in. by 1 in., 
were cast in each box. Two bars were first cast from 
the ladle, then } Ib. of the alloy pulverised and con- 
taining 27.15 per cent. of metallic vanadium was 
added to the ladle, which contained 1 ewt. of iron, 
and the two remaining bars were poured. The ten- 
sile bars, which were equal to a 1-sq. in. when turned, 
were cast the same way, This plan ensured the con- 
ditions being the same with the bars that contained 
the alloy and those without. This is as fair a com- 
parative test as can be made. 

Summing up the results of the tests, both in trans- 
verse and tensile, the advantage was with the bars 
containing the alloy. The deflection average was 
the same in both the bars with and without the alloy. 
The difference in appearance of the iron in the mol- 
ten state, with and without the alloy, was very 
marked, the iron containing the alloy giving rapidly 
moving small star designs. The difference in the 
appearance of the fractures was not so great to the 
naked eve. The bars containing the alloy were 
rather lighter in colour, perhaps finer in grain, and 
a little denser. 

The pulverised al'oy should be thoroughly stirred 
in very hot iron. It is preferable to put the desired 
amount of powdered alloy in the bottom of the ladle 
and tap the metal from the cupola on to it. The 
hotter the iron the more effective will the addition be. 
The following tests are from experiments conducted 
by Mr. Kent Smith in connection with vanadium in 
cast iron :-— 

Tensile,—A cylinder iron having a tensile strength 
of 26.000 Ibs. ner sq. in., bv addition of 0.22 per cent. 
vanadium ‘had its strength increased to 37,000 Ibs. 
per -sq. in. 

Transverse.—A high grade air-furnace stock, which 
normally broke at the high load of 4,000 Ibs., by the 
addition of 0.13 per cent, vanadium broke at 
4,400 Tbs. 

Compression.—A sample of high-quality iron which 


resisted 135,000 Ibs. per sq. in. compressed load before 
rupture ‘had its compressive resistance raised to 
150,000 Ibs. as the result of addition of 0.18 per cent. 
vanadium. 

Hardness.—-Air-furnace iron which gave a Brinell 
hardness figure of 187 showed, as a result of the 
addition of 0.20 per cent. vanadium, a hardness 
figure of 196. 

Wearing Quality.—A locomotive valve cylinder 
bushing of vanadium cast iron, which had been in 
exigent service for 22 months, on examination showed 
no signs whatever of abrasive wear, the original tool 
marks being still in evidence. 

Depth of Chill—It has been observed, as a result 
of close watching, that with an air-furnace iron con- 
taining approximately 0.9 to 1 per cent. silicon, 0.5 
per cent. manganese, 0.04 per cent. phosphorus, 0.05 
per cent. sulphur, 0,55 per cent. combined carbon, 
and 2.6 per cent. graphite, the addition of 0.22 per 
cent. of vanadium (resulting in the remaining in 
solution or combination of 0.16 per cent. vanadium 
in the iron) cause the chill to strike in a further 10 
to 15 per cent. 

Shrinkage.—Vanadium being allied in a somewhat 
modified form to the members of the aluminium 
family, naturally somewhat increases the shrinkage; 
but for all practical purposes this effect is so small 
that it may be neglected in the foundry. It has 
never been found necessary to change in any degree 
the pattern measurements on account of increased 
shrinkage caused by vanadium. 


Spiegeleisen, 

Spiegeleisen when mixed with a silicious or weak, 
soft iron which is high in carbon gives most sur- 
prising results. It raises the transverse and tensile 
strength, entirely alters the grain, grade, fracture 
and appearance. When added in the right propor- 
tion it will change a No. 2 to a No. 4 fracture, giv- 
ing a smooth, close and not too hard — sur- 
face. Spiegeleisen contains up to 30 per cent. man- 
ganese, sulphur, and phosphorus being almost absent. 
The whole of carbon being combined, the iron is 
white. It can be added to the mixture in the cupola, 
or to the metal in ladle. When added to the ladle 
it should be broken up in pieces the size of a wal- 
nut, put in the bottom of the ladle, and the metal 
from the cupola alowed to run on to it. With a 
spiegeleisen containing 15 per cent. manganese, ex- 
pressing the effect in a comparison in grade num- 
bers, 20 Ibs. to a ton of iron would change the frac- 
ture of a No. 2 to a No. 4. It is most useful in 
making close, dense and hard sections of iron which 
are very thick. 

Ferro-Manganese. 


Ferro-manganese can be obtained with up to 90 
per cent. manganese. It is useful in the iron foun- 
dry in several ways, and the experience of the writer 
is that with iron that is rich in carbon or silicon, or 
both. and low in manganese (which would be from a 
No. 1 to a No. 3) that the small additions of 1 Ib. 
of alloy containing 50 per cent. manganese to 2 cwts. 
of such iron will give better results in transverse and 
tensile strength than the bars made of the iron 
untreated. Many other claims are made in_ its 
favour, such as inducing chill, etc., deoxidising and 
assisting in the partial elimination of sulphur. . The 
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alloy should be pulverised and put in the bottom of 
the ladle, the same as ferro-vanadium. 


Ferro-Titanium, 


The writer’s experience with ferro-titanium is 
limited to a few comparative tests, and so far as the 
results of the tests went, there was some improve- 
ment in the iron containing the alloy. It may be 
stated that the iron to which the alloy was added 
was an excellent one, and as cast iron perhaps very 
little improvement was possible. The tests, there- 
fore, do not indicate what benefit the alloy might 
be, when added to an inferior grade of iron. The 
fracture of the bars containing the alloy were slightly 
closer, finer, and lighter in colour, The transverse 
and tensile test results were also a little higher than 
in the iron not containing the alloy. The method of 
mixing the alloy was polling. Whether the wearing 
qualities would be improved, the writer is not in a 
position to say, but the claims are that the alloy im- 
proves the wearing part of a casting, induces chill, 
and combines with some of the occluded gases, assist- 
ing them to escape 


Ferro-Silicon, 


Ferro-silicon is a softener, and is only of value as 
such in the iron foundry. It can be obtained con- 
taining upwards of 90 per cent. silicon. If softens 
the iron by promoting graphitic carbon, and may be 
useful for adding to hard iron. It is not easy to 
mix, and the best way to apply it is by polling. The 
writer has on numerous occasions used ferro-silicon 
successfully with iron that required softening. 


Application of Ferro-Alloys. 


Regarding the above-mentioned additions, they 
can all, with only two exceptions, namely, vanadium 
and tianium, be obtained in the pig form. It may 
then be reasonably asked, why not, when the con- 
tents are known, mix the iron in that way? In 
answer, the writer would say he does not hold either 
form as being ideal. The excess of ane particular 
constituent, either in the pig of richer forms of 
alloys, requires careful handling, and an _ approxi- 
mate estimate of the results should be known by 
those who make the additions. 

There are many cases in which the knowledge of 
handling rich alloys is useful, For instance, if the 
cupola is running on a No. 4 close iron, and a thin 
pulley weighing 6 cwts. is ready for pouring, this 
amount is too small for a special charge of soft iron; 
but a small percentage of ferro-silicon could be added 
to the ladle, giving the iron the desired softness for 
a casting of that kind. Or if the cupola is running 
on a No. 3, and a piece of gearing is ready for pour- 
ing, requiring a close, dense iron, a little rich ferro- 
manganese, or even some small pieces of spiegeleisen 
would bring that change about. In both cases no 
alteration is required in the charges of the cupola, 
which method is very often an uncertain proceeding. 
With ferro-alloys used in this way there may be a 
field worthy of consideration. It is advantageous to 
control the iron in the solid form by analysis, but it 
is also advantageous to control the iron in the molten 
form by the same means. Pig-iron can now be ob- 
tained to analysis and be mixed according to the re- 
quirements of certain work. Also there are brands of 
iron the approximate analyses of which are known; 
but possibly the physical properties are more import- 
ant when mixing for particular work. In either case 
is often 


the object of a suitable mixture of iron 
attained. 

The application of ferro-alloys is useful in the ab- 
sence of large stocks of metal or in the event of tem- 
porary delay in supply, in which cases the elements 
in which the pig-iron is deficient can be supplied, or a 


constituent can be increased by the use of a ferro- 
alloy above the amount contained in the pig-iron, 
The writer is of the opinion that when ferro-alloys, 
their influence and methods of application are more 
widely known, the foundry store will be incomplete 
without its stock of such useful adjuncts; and al- 
though the foregoing remarks are brief and meagre, 
it 1s not because the writer’s experience does not go 
further, but because the subject has been dealt with 
in a former article, in’ which the writer cited 
examples of the marked change in appearance in 
grain and fracture of foundry irons, as the result of 
personaliy-conducted experiments with ferro-alloys. 


Blast-Furnace Gas in the Foundry. 


Discussing the application of clean blast-furnace 
gas, before the Cleveland Institution of Engineers, 
Mr. D. Nevustapter said that the application of 
blast-furnace gas in foundries had received increased 
attention lately. Dr. Buck had written a treatise 
on the subject, in which he pointed out that its 
utility in this connection was accounted for by its 
very much lower contents of hydrogen and water 
as compared with coke-oven and producer gas. 
Experiments with coke-oven gas, and with mixtures 
of same, had shown that it was unsuitable for dry- 
ing long vertical moulds, such as pipe moulds, on 
account of the water formed through combustion 


of the hydrogen being condensed on the upper 
colder portion of the moulds. The moulds were 
thus overheated and ¢racked in the lower por- 


tion, while the upper portion was not sufficiently 
dried. The same happened with certain kinds of 
producer gas which contained a large proportion of 
hydrogen. It was also pointed out that blast-furnace 
gas was preferable to producer gas for reasons of 
cleanliness. Producer gas deposited tar and soot, 
whereas clean blast-furnace gas left the pipes clean 
and burnt without residue. It was to this smokeless 
and odourless combustion of highly-cleaned blast- 
furnace gas that Dr. Buck attributed a large share 
in the increased producing capacities of modern pipe 
foundries. It permitted uninterrupted work on a 
revolving pipe-casting frame, and the casting of 
finished moulds while at the same time others were 
heing dried, and even permitted the finishing of 
upper portion of moulds while the lower portion was 
already undergoing the drying process. The work- 
men were in no way harmed by the products of com- 
bustion. 

Data as to savings effected by the use of blast- 
furnace gas in foundries were naturally difficult to 
obtain, but the author was able to give some figures 
collected at the Halbergerhiitte. On account of 
alterations some time ago, four core ovens at these 
works, which were usually served by gas. had to be 
coal fired, which opportunity was used for making 
records. The coal used was of low grade, of an 
pverage calorific value of 7,260 B.T.U. ver Ib., and 
the four ovens were found to require 6,050 Ibs. of 
coal per 24 hours’ working. Records on the same 
ovens gas-fired showed a consumption of 187,000 to 
260.000 cub. ft. of gas during the same period. Both 
systems, therefore, compared as follows : 

Consumption when coal-fired = 6,050 x 7,260 = 
43.8 million B.T.U. 

Consumption when gas-fired = 223,500 x 107 = 
24 million B.T.U. 

Thus, with gas-firing only 55 per cent. of the heat 
was employed as against coal firing. With the use 
of the latest modern burners the gas consumption 
of these ovens had been further reduced. 
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Moulding a Pipe for Turbine Connection. 


By W. Needham. 


The pipe in question was required to connect tur- 
bine and condenser, and was of a somewhat unusual 
shape, as shown in the sketch (Fig. 1); the base was 


Fig 1. 


circular and the head rectangular, with a branch 


in the side a little out of the centre. The only 
particulars with the order consisted of a template 
which gave no information as to the required shape 
between ends. To make a pattern for one pipe 


Fig. 2. 


would be too expensive, and a loam block would 
take some days to prepare, but the methods out- 
lined below are ready and effective. 

The pipe may be moulded in the floor horizontally, 
and for this method the tackle (Figs 2, 3, 4, 5, 6, 
7, and 8), would be required. The frame (Fig. 2) is 


laid on a level bed, sand being removed where neces- 
sary, and secured to wood plugs driven in flush. 
Strickle (Fig. 8) is used to sweep out the frame into 
a dummy for the core, and a % in. layer of loam next 
laid on. Strickles (Figs. 3, 4, 5, 6) are for forming 


the core seats. The core iron is next laid in place, 
liftered where required and rammed up to the joint, 
On this is placed a layer of coke, and the ramming 
to the top completed. The layer of loam is now 
continued over the top half of the core and finished 
with strickle (Fig. 7), and the top box placed on and 
rammed up. After staking, this is removed, and 
the loam struck off the top of the core, which is then 
lifted out. The loam is next removed from the lower 


Fsa. 8. 


half of mould, the mould skin-dried, fitted together, 
and is ready for pouring. 

Another and better way is to mould the pipe ver- 
tically. The foundation plate is laid on a levelled 
bed after the spindle socket has been set in posi- 
tion, and the spindle and bed squared. The bottom 
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Fie. 3. 
Fig. 4. 
Fie. 5. 
Fig. 6. 
Fre. 7. 


flange and a few inches of the core are swept (Fig. 
9), which is all that can be done from the spindle, as 
the shape of the casting alters at this height. The 
bricks here are left open at the joint, and small 


Fre. 9. 


cinders inserted to prevent scabbing. The flange is 
first roughly struck, allowed to dry, and then finally 
struck. This is then dried, which process takes 
about three hours. A template, the shape of the 
body of pipe at the rectangular end, is then placed 
in position at the top end of core. This forms a 
guide to which the brickwork of the core is now 
carried. 


‘he core is then coated with loam and struck off 
with the strickle shown, by working the strickle on 
the template at top and round the flange at bottom 
(see right halt of Fig. 10). Then a layer of loam 
being added and strickled again (see left-hand of 
Fig. 10), the core is made into a dummy for the 
mould, which is built up on the coping ring shown 
on the left, the dummy being coated with paper to 
assist parting when the mould is lifted off. When 
the mould is built sufficiently the branch is inserted. 


Fie. 12. 


Template Fig. 12 is used to set the branch, fitting 
against the spindle and having a notch which is 
brought into position against a plumb line from the 
template at the top. The branch is bricked in posi- 
tion, left open at the face, which is covered with 
a loose ane and the brickwork continued to the top 
(Fig. 11). 
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To form the top flange the pattern (Fig. 13) is 
placed level with the template on the core, and 
brickwork made up round. The top plate is struck 
with a plain striking board. The moulds are 
marked in several places, a weight of about half a 
ton placed on the core, and the mould lifted off, 
after the branch has been withdrawn. The paper is 


next removed and the core strickled down to size 
again. The moulds are then finished, blacked, and 
stoved, and when dried are then fitted together 
again and the top plate laid on.. The branch is 
placed in position and a loose plate fixed against 
it. A core fixed through the print in the plate holds 
it central at the back end, and studs hold the front 
end. 

About half an inch of metal should be allowed 
for facing the top flange, and one-eighth the bottom. 
The mould is then placed in the pit, a few pipes 
placed to carry off air and gases, rammed up, and 
is ready for casting. 


Resignation of Secretary of American Foundrymen’s 

Association. 

It is announced that Dr. Richard Moldenke, the 
well-known and popular Secretary of the American 
Foundrymen’s Association, who for some time has 
been desirous of relinquishing the duties of that 
post, has now formally tendered his resignation. He 
will probably, however, not sever his official connec~ 
tion with the Association, as the committee have 
tendered the position of editorial and foreign secre- 
tary of the society, which, it is believed, he will 
accept. To fill Dr. Moldenke’s unexpired term, an 
appointment shortly will be made by Mr. Alfred E. 

owell, the President. During his term of office, 
Dr. Moldenke witnessed the growth of the American 
Foundrymen’s Association from a small organisation 
with a small membership to an important technical 
society. Although probably best known as a metal- 
lurgist and an expert on malleable practice, Dr. 
Moldenke’s investigations were directed into almost 
every branch of foundry work. He conducted im- 
portant research work relating to cupola practice, 
particularly as affecting charging methods and 
economy in melting. He also conducted a series of 
tests on coke for metallurgical purposes, the con- 
clusions from which threw new light on the toundry 
fuel problem. He has worked earnestly with the 
International and American Societies for Testing 
Materials, particularly on their committees on speci- 
fications for foundry pig-iron and castings, and has 
done much to aid the adoption of standards not only 
in the United States, but also abroad. Apart from 
his numerous contributions to technical journals and 
papers read before various societies, he has only one 
book to his credit, ‘‘The Production of Malleable 
Castings,’’ though the result of a number of his in- 
vestigations made on behalf of the United States 
Government under the auspices of the Bureau of 
Mines have been issued as bulletins. Dr. Moldenke 
will continue to devote his attention to the consult- 
ing work, the growth of which is the main cause of 
his discontinuance of the duties as secretary of the 
American Foundrymen’s Association. 
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Correspondence. . 


Formula for Combined Carbon. 

To the Editor of the Founpry Trape Journat. 

Sir,—Mr. Adamson, in his letter in your February 
issue, gives me credit for something to which I cer- 
tainly have no claim, namely, the giving of a 
formula for the quantity of combined carbon to be 
found in a mixture. I did not at the Birmingham 
Branch, nor have I ever given any such formula; 
nor should I be so silly as to do so, seeing that the 
amount of combined carbon in a casting depends 
not only upon the silicon and carbon present, but 
aiso on the sulphur and manganese, and is also par- 
ticularly affected by the rate of cooling. 

I have looked through the report in your paper, 
and | certainly fail to find anything at all, stated 
or implied, that should lead Mr. Adamson to such a 
conclusion. 

Yours, etc., 
F. J. Cook. 

Smethwick, February 14, 1914. 


Moulding Sands. 

To the Editor of the Founpry Trape JOURNAL. 

Srr,—In your February issue, containing a report 
of the interesting discussion on “ Moulding Sands,’ 
ete., opened by Mr. J. Shaw, at the Birmingham 
Branch of the British Foundrymen’s Association, Mr. 
Heggie (President) is reported to have stated that 
‘‘ Empirical methods would continue for some time 

. and foundrymen would continue to judge by 
taking up a handful of sand, combining rule-of-thumb 
with a little scientific knowledge,” referring presum- 
ably to methods of judging a moulding sand. With 
regard to this statement, may I be allowed to re- 
mark, that there is ‘ittle necessity to resort to rule- 
of-thumb methods when testing a moulding sand, as 
it is quite possible to determine the physical qualities 
of such material sufficiently accurately as to antici- 
pate its general behaviour in practice. I refer te 
methods of testing the physical qualities of such 
material under heat, etc., as advocated by myself in 
the columns of the Founpry Trapes JouRNAL, and 
not chemical analysis, except when the sample con- 
tains 7 per cent. total impurities, in which latter case 
the material could not be termed commercially re- 
fractory. In support of the above statement I am 
prepared to diagnose any moulding sand of which 
Mr. Heggie may care to send me samples. 

Mr. H. Winterton, at the same meeting, mentioned 
the great divergence of opinion prevalent in regard 
to the value of porosity. If Mr. Winterton were to 
grind up the finest moulding sand obtainable, to a 
powder, and attempt to cast grey iron with it, he 
will soon recognise the value of the propertt of 
porosity. A grey-iron casting of any weight made 
from such material would suffice to show the reasons 
for using a sand. possessing a maximum porosity, 
consistent with strength or cohesiveness. 

Mr. Parker mentioned that one large steel works 
imported sand from Belgium because it was superior 
to any obtainable in Great Britain; also he contended 
that such superiority was not due altogether to any 
geological cause, but was partly the result of extra 
care in mixing. Having tested a number of Belgian 
sands, not only in their raw state, but also in the form 
of facing mixtures, T can affirm that there are certain 
sands in Great Britain which possess equally fine 
qualities to those shown by the Belgian sands; also 
that the Belgian, like the British material, owes its 
good qualities to the particular geological stage of 
decay in which it exists, more than to the mixing 
(exclusive of working) to which it is subiected. The 
Belgian steel founder has a happy knack of recog- 
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nising the value of isolated pockets in a sand forma- 
tion, proving their value, then purchasing the com- 
plete bulk. 
Yours, etc., 
ALGERNON Lewin Ovrtis, 
Chatteris, R.S.O. 
February 21, 1914. 


The Foundry and the Drawing Office. 

To the Editor of the Founpry TRape Journat. 

Sir,-Your correspondent, Mr. D. Gordon, seems to 
ignore altogether the fact that there is such a branch 
ot the moulder’s art as loam work; here, in spite 
of accurately-made strickle boards and gauge sticks, 
a machine drawing is of inestimable value—at least 
I have always found it so; and this is especially the 
case in those foundries where the pattern-maker 
takes no part in the setting of the boards. Again, 
even where a full pattern and set of core boxes are 
provided, in a case of intricate cored work (for ex- 
ample, some designs of motor cylinders such as I have 
seen—four cylinders, with water-jacket, valve cham- 
hers and ports, all in one casting), what practical 
moulder will deny the value of a proper working 
drawing when assembling the cores, at all events 
for the first time, on a new job? 

With regard to your correspondent’s views as to 
the value of perspective drawings and sketches in 
the foundry, I have prepared ‘ general arrange- 
ment’’ elevations of machinery on the geometrical 
perspective plan, as used by architects for elevations 
of buildings, etc., but have generally regarded these 
more as ‘‘ pictures”? for use of those unable to read 
a machine drawing, than as of any great value in the 
shops. For instance, what use would such a drawing 
be in either of the instances cited above? Surely 
very little, owing principally I think to the difficulty 
of intelligibly dimensioning such drawings; and then 
out comes the rule (unless its use is very strictly 
forbidden on all drawings, which is not the case in a 
great many shops), with disastrous results, as I have 
had cause to know. 

No! On the whole I am not in favour of the 
perspective drawing for the foundry, whether it be 
prepared with the instruments or be only a ‘ hand 
sketch; ”’ in tact, of the two I would prefer the 
latter, as being least likely to deceive. I am fully 
in agreement with all you say in your article on 
page 13 of the January Founpry TrApE JOURNAL. 
In fact, on reading it I considered it such a plain 
and sensible statement of facts as to need no com- 
ment. 

Yours, etc., 
J. Howarp. 

Edwardstone, Colchester, 

February 18, 1914. 


To the Editor of Tue Founpry Trape Journat. 


Sir,—Will you permit me, as a designer and 
draughtsman, who has also a wide practical experi- 
ence of engineering, including foundry work, to 
comment on this subject. Perspective drawing is the 
presentation of objects as they appear, mechanical 
drawing of objects as they are, and both require and 
presuppose an acquaintance with the principles of 
geometry. For the production of a correct per- 
spective drawing, complete plan and elevation must 
be prepared, and the laws of optics applied in addi- 
tion. So that perspective drawing, whatever may 


be its advantages, is at least not easier than the 
usual three-view presentation. 

A ‘competent mechanic of any trade should ex- 
perience no difficulty in visualising a piece of mechan- 


‘ 
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ism from plan, elevation and section, but the fact 
remains that we are constantly meeting mechanics 
who do experience this difficulty, and { have fre- 
quently to supplement a set of drawings with the 
‘* bit of a sketch’’ which Mr. Gordon mentions, and 
this occurs in nine cases out of ten with the pattern- 
maker. This is probably due to the fact that the 
machine shop receives its raw materials already some- 
what shaped, while the pattern-maker has to realise 
the designer’s intention fully before he can start. 
Now, should the pattern-maker be helped out in this 
way, or be left to his own resources? It is simpler 
to make him the perspective drawing in most cases 
than to write further instructions or to personally 
explain; but I find that the pattern-maker who re- 
quires this assistance usually presently makes some 
idiotic blunder which consigns something to the scrap- 
heap. In other words, he is not competent. 

Whenever a perspective is supplied it is supple- 
mentary to the mechanical drawings, and to ask a 
works to turn out a job from a perspective only 
would be to ask for trouble, except the required 
article is of such simple shape that a drawing is 
scarcely necessary, for no amount of detail can be 
added with clearness and definition to such. A very 
brief examination of the working drawings of past 
generations will reveal the fact that the picture or 
perspective (more or less accurate) method of pre- 
sentation is for older than the solid geometrical, 
which has superseded the former by reason of its 
greater exactitude, and I assert positively, that in 
the instance which Mr. Gordon cites—the steam 
engine—that a perspective would convey far less in- 
formation and a less definite impression of the con- 
struction than would a plane general arrange- 
ment. Within my experience the sketch is only of 
use in giving a view of a bent part or curve which 
does not directly appear in plan or elevation, and I 
have never found it to be required in lieu of a general 
arrangement, but always to elucidate a detail. 

A moulder should require no drawing to give him 
the over-all, or any other dimensions of the pattern 
with which he is supplied; he only requires the 
‘* bit of a sketch ’’ when, as in the case of a com- 
plete casting, he works in direct collaboration with 
the pattern-maker, who has to see that all is clear 
before moulding commences, and as it is impossible 
for the designer to anticipate what part of his 
apparatus will present obscurities to the foundry 
floor, he leaves that for the pattern-maker to handle. 
In this case a knowledge of perspective is usetul to 
the pattern-maker, but obviuosly if he has that 
knowledge, he is already acquainted with the geo- 
metric method of presentation, and to him a per- 
spective would be superfluous. 

The most important use of perspective is in the 
drawing office, when new designs are under con- 
sideration, for a rough freehand sketch in fair per- 
spective is clearer than rough freehand plans and 
elevations; but always as soon as a design takes 
definite shape in the draughtsman’s mind, he fixes 
it by the plane mechanical drawings, and this must 
be done before it can be examined critically, and at 
this stage the perspective is superseded. 

There is no analogy between the use of perspec- 
tive in engineering and in architecture, for the 
architect is greatly concerned with the effect of his 
art through the medium of vision, or the appear- 
ance he achieves; while the engineer is concerned 
almost solely with mechanical effectiveness, ap- 
pearances being of little moment. 

To sum up, while a draughtsman should always 
have perspective at his command for his own use, 
he should never be dependent upon it for conveying 
an idea; a pattern-maker should not expect it in 
his drawings, but should be capable of applying it 
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with fair accuracy when occasion demands, and a 
moulder rarely requires any drawing, since most detail 
is settled for him by pattern. 
Yours, etc., 
A. NAPIER. 
10, Broadway, E.C,. 


Query. 


Trouble with Chills. 

Can any of your readers explain a trouble that 
is being experienced with an iron chill used for 
chilling the inside coruer of a lug, as shown in the 
accompanying sketch? The lower chill (B) gives no 
trouble and lasts for hundreds of castings, but the 
upper one (A) blows badly after being used about 


6 times. The point is that both chills are cast with 
the same iron, the lower 
one gives no trouble at all, 
and the top one has to be 
renewed after every 6 

Aart Plan — castings, as it causes blow- 


ing. I can offer no ex- 
planation, except that 
oxidation of metal in the 
chill may occur and in- 
crease each time in use. 
The hot metal then may 
cause decomposition of 
the oxides with evolution 
ot oxygen. The chills are 
used hot and coated with 
plumbago. ‘This theory is, 
of course, upset by the 
quite correct behaviour of 
The moulds are dried and run in 


the lower chill. 
from the bottom. 


The Institute of Metals. 

The annual general meeting of the Institute of 
Metals will be held at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, London, S.W., 
on Tuesday and Wednesday, March 17 and 18, 1914. 
The following is a list of the papers and reports that are 
expected to be submitted on the 18th:—(1) First report 
to the Beilby Research Committee, dealing with the 
solidification of metals from the liquid state, by C. H. 
Desch, Ph.D., D.Se.; (2) ‘‘ Bronze,” by J. Dewrance; 
(3) “ Vanadium in Brass; the Effect of Vanadium on 
the Constitution of Brass containing 50-60 per cent. of 
Copper,” d O. F. Hudson, 
M\Sce.; ( 


Micro-Chemistry of Corrosion,’ Part II., by 8. Whyte, 
B.Se., and C. H. Desch, Ph.D., D.Sc. The fifth annual 
dinner will be held at the Criterion Restaurant on 
March 17, under the chairmanship of Engineer Vice- 
Admiral Sir H. J. Oram, K.C.B.,_ F.R.S. 
After the annual general meeting the next 
gathering of members will take place on May 12, when 
Professor E. Heyn, of Berlin, will deliver the fourth 
May lecture, his subject being “‘ Internal Strains in 
Cold Wrought Metals, and Some Troubles Caused 
Thereby.” The lecture will be given at 8 p.m. in the 


Hall of the Institution of Mechanical Engineers. The 
annual autumn meeting of the Institute will be held 
at Portsmouth during the second week in September, 
1914, 


} chin A Yy 
metal : 
{ 
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R 
° 
- 
on Binary Alloys’’ (second paper), by G. H. Gulliver, ws 
B.Sec.; (5) ‘Crystal Protomorphs and Amorphous an 
Metal,”’ by Professor A. K. Huntington, A.R.S.M.; (6) . 
first report of the Nomenclature Committee; (7) “ The of 
Influence of Nickel on Some Copper-Aluminium Alloys,” : 
by Professor A. A. Read, M.Met., F.LC., and R. H. 7 
Greaves, M.Sc.; (8) ‘‘ Muntz Metal; the Correlation of ‘J 
Composition, Structure, Heat Treatment, and Mechani- : 
eal Properties, etc., etc.,”’ by J. E. Stead, D.Sc., D.Met., i 
F.RS.. and H. G. A. Stedman, A.M.I.E.E.; (9) ‘‘ The ah! 


THE FOUNDRY 


TRADE JOURNAL, 


The Life of Crucible-Steel 
Furnaces.* 


By J. H. Hat. 


The recently announced run of three years, nine 
months and eleven days made by a crucible s 
melting furnace of the Columbia Tool Steel Com- 
pany, which is claimed as a world’s record, brings 
forcibly to our attention the great improvements 
that have been made in the design, construction and 
operation of the Siemens regenerative crucible melt- 
ing furnace since its introduction. 

There are three factors that determine the life 
of a crucible furnace, or any other furnace for that 
matter :—Design, nature of retractories and condi- 
tions of operation (including the nature of the 
steel melted). To some extent these factors are inter- 
dependent. Thus, for instance, if a crucible furnace 
is to be operated single turn and allowed to cool off 
considerably at night, in order to save fuel, the use 
of clay-brick melting holes may be advisable, since 
silica brick is not well adapted to endure repeated 
heating and cooling. But the total life of 
a clay-brick melting hole is necessarily short. 
Again, if local conditions, such as danger 
of flood, made necessary the building of 
the furnace largely above ground, so that the radia- 
tion of heat is promoted, the cooling down of the 
turnace over the week ends, when no steel is melted, 
will be considerable—and the contraction of the fur- 
nace that results tends to rack it to pieces. 

The character of the metal being melted affects 
the life of the furnace to a great extent. Low- 
carbon steel and steels made from iron and charcoal 
require higher temperatures and much longer melt- 
ing time than high-carbon steel or steel made largely 
from scrap, and the life of the furnace will be 
shorter. 

The figures available, showing the life of furnaces, 
are for this reason especially not strictly compar- 
able, since the variations in the steel melted un- 
doubtedly affect the life to a greater or less extent. 
Probably, however, the method of handling is as im- 
portant a factor as the material melted, in deter- 
mining the life of a furnace of given design and 
construction. 

Originally the melting holes of the regenerative 
gas-fired crucible furnace were lined with first-quality 
firebricks. When the Siemens furnace was first in- 
troduced into the United States the life of a fur- 
nace was from four to six weeks; the short life was 
due in great part to lack of familiarity with the 
furnace on the part of the men in charge. As the 
workmen grew more skilled in handling the furnaces, 
this life was gradually increased to six months by 
re-topping, and in some cases to nine months or one 
year, by re-topping twice (by re-topping is meant re- 
building the upper portions of the melting holes). 

A prominent manufacturer of refractory materials 
gives the following figures for the life of melting 
furnaces in several different shops with melting holes 
lined with first-quality firebrick. 


Plant. Life of furnace in months. 
1 ee 38to4 
2 4 
38 5to6 
4 6 
5 12 


No details of design ox nature of steel being 
made are given, but the average very short life of 
furnaces with clay-brick melting holes is quite evi- 


* From a Paper read before the Ameri Institute of Mi - 
gineers and printed in the “ Transactions ” of the Tastitute = - 


dent. When the melting holes are lined with silica 
brick, the life of the furnace is greatly increased, 
as the figures in the following table show :— 


Life of furnace. 


Plant. 
| 
Months. Days. | 
A 6-15 
B 1418.5 
B \ 16 average 
Cc 18 
c 19 
15-21 
Cc 18 average 
D 14 | 
D 19 | 
D 24 
x 12 0 | 1418 
E 14 12 } ee] 
1 0 
E i 22 2,126* 
ov 18 4 | 2,186 
| 38 - | 
| 45 — 
G ame 


| 11 


* Heats made as follows : Projectiles, 1,325 heats ; high-speed steel, 
325 heats ; m t steel, 250 heats ; chrome-vanadium steel, 40 heats ; 
nickel steel, 25 heats; castings, 15 heats; carbon steel, 70 heats; 
miscellaneous, 75 heats; total, 2,126 heats. 


These figures are not improbably duplications in 
some cases. Compared with these records we have 
that of the Columbia Tool Steel Company, of a 
continuous run of 45 months and 11 days, for a total 
of 6,290 heats; the material melted is said to have 
been ‘‘high-grade high-carbon tool steel.” The 
high-carbon steel, of course, does not require as 
high a heat as, for instance, cast steel of 0.25 per 
cent. ©. or alloy steels (nickel or chrome-vanadium) 
of 0.30 per cent. O., but probably the reasons for 
long life of this furnace are good design, good refrac- 
tories and careful handling. 

There are several-features of the design of this 
furnace that are worthy of notice. A strong founda- 
tion was provided to ge against settling and con- 
sequent racking of the furnace; the furnace was 
set with the working floor only about 31 in. above 
the ground level, so that the radiation of heat was 
minimised, tending to discourage contraction of the 
furnace and consequent racking of the brickwork; 
and the walls between the chequer chambers, which are 
frequently but 12 in. thick, were made 18 in. thick to 
insure against the leakage of gas into the air cham- 
bers and flues thet commonly occurs when the furnace 
grows old. The holes were lined with silica brick 
of standard make; breast walls, flues between the 
chequer chambers and melting holes, chequers, etc., 
were of first-quality clay or firebrick. 


Nitrogen in Iron. 

According to a communication from Mr. W. Herwig, 
in ‘“ Stahl und Eisen,’’ the gas contained in the blisters 
formed on steel plates during rolling and annealing has 
been found to consist chiefly of nitrogen. The gases 
evolved during the solidification of iron immediately 
after tapping from the blast furnace include large 
quantities of hydrogen and carbon-monoxide, white iron 
containing more hydrogen, and hot-blast grey iron more 
carbon monoxide. The nitrogen in steel turnings was 
reduced by heating in a current of hydrogen from 0.022 
to 0.006 per cent., and, although it was not increased 
by heating in a current of nitrogen, yet from a mixture 
of nitrogen and hydrogen in equal proportions a steel 
was obtained, in one case, with as much as 0.052 per 
cent. nitrogen. The author considers that a similar 
action takes place in the converter. A steel containing 


0.04 per cent. nitrogen, when tested, broke without 
elongation, but was improved by prolonged annealing. 
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Foundry Plant and Equipment. 


The Polygon”? Hand Shaper. 


A useful tool, put on the market by Messrs. Fish & 
Company, Polygon Works, Wellingborough, is illus- 
trated herewith. Fig. 1 shows a type with 13-in. 
stroke, 10 in. cross motion of head, 12 in. by 9 in. 
table, 53 in. vertical movement of table, and 3 in. 
feed of tool block. The width of bed is 5} in., and 
the apparatus will cut a keyway in shafts up to 3 in. 
diameter. The head swivels to any angle and is 
graduated ; the locking device is simple and efficient, 
all vees are accurately machined and hand-scraped, 
and are fitted with suitable keeps to take up wear. 


Fie. 1,—‘“‘ Potyeon’’ Hanp SuHaper. 


The raising and lowering table can be quickly re- 
moved and long work such as columns and legs can 
be easily machined. The drilling attachment has two 
speeds and when not in use on the machine forms a 
most convenient portable drill; it is fitted with a 
ball-bearing thrust. The variable feed is obtained 
either by Send or automatically and is instantly re- 
versible. The type of shaper shown in Fig. 2 is 
a portable tool free from complications, and will cut 
keyways in shafts up to 6 in. in diameter. The 
length of stroke is 13 in. and the cross motion of the 


Fig. 2.—‘‘ Potyeon’’ Portaste Hanp SHAPER. 


head is 6 in. A useful feature of this type is that, 
being portable, it may be applied to the work where 
most convenient. It is thus not only a handy tool 
for the shop but is particularly useful for outdoor 
work. Any length of keyway may be cut without 
removing the tool from the shaft. The ram has 


_is driven by a pair of bevel wheels, givi 


great strength and is ribbed internally to withstand 
working strain. The tool box can be instantly de- 
tached by taking off one nut, and a drilling attach- 
ment supplied with the machine can be then clamped 
in its place. The latter is provided with two speeds : 
For drilling small holes the spindle is driven by a 
handle fitted on end of spindle; for drilling large 
holes the handle is fitted on to a short shaft set. at 
right angles to the drill spindle, then the drillspindle 
an in- 
creased purchase. This short shaft is carried in a 
bracket which can be swivelled about the centre of 
the drill spindle so as to bring it into a suitable 
position for turning the handle. 


Improved Magnetic Separator. 


The magnetic separator, though a comparatively 
new departure, is sufficiently old to have thoroughly 
established its practical and commercial possibilities, 
and there can be no doubt that it pays the founder 
to call in its aid for treating moulders’ sand and 
similar material. Picking and riddling are slow and 
anything but efficient methods of treating this 
material, for the recovery with such methods must be 
limited to the large brads, gaggers and more or less 
big lumps of metal; it is quite obvious that the small 


*| 


Macnetic SEPARATOR FoR TREATING MOULDERS’ 
Sanp. 


brads, wires, small shots and chippings from the 
fettling shops may easily get through the sieve. 
Moreover, in even a moderate-sized foundry the 
labour cost for picking and riddling is an item for 
consideration. 

The saving in this last direction is graphically 
demonstrated in the machine illustrated, which is 
now installed in a large steel foundry, but which our 
representative saw on test at the works of the 

D 
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makers—the Rapid Magnetting Machine Company, 
Limited, Birmingham. The installation of the 
machine has enabled the foundry in question to dis- 
pense with the work of two of the three men, who 
prior to the installation were employed in picking 
and riddling. One man is now fully occupied shovel- 
ling the material into the feed hopper of the machine, 
and there is a much larger recovery of metal. 

The feed hopper is placed at the rear of the 
machine. From this hopper the material falls on 
to an inclined tray which oscillates laterally at 300 
movements per minute. This causes the iron to 
sink by gravity and so find its way to the belt, and 
ensures the material being fed in a thin even stream, 
thus bringing the whole within the magnetic field. 
The sand is thrown off at the front of the machine 
and the metal is delivered into a hopper at the rear 
of and below the machine. 


Testing Mixtures Without 
Weighing. 


Manufacturers are often impressed with the time 
occupied in weighing the different ingredients re- 
quired in the constitu- 


interest. Iron anodes, suitably insulated, are im- 
mersed in the water contained in the vessel to be 
protected, and a measured amount of electricity sup- 
plied to each. Each anode is controlled by a separate 
resistance coil, and is connected by wire to the posi- 
tive pole of the source of electric supply, its affinity 
for acid and oxygen being increased or diminished 
according to the amount of current supplied. A 
direct-current low-tension (from 6 to 10 volts) rotary 
generator supplies the current, and is preferably 
driven by an electric motor. The vessel to be pro- 
tected is connected to the negative pole of the source 
of the electric supply, and its affinity for hydrogen 
is controlled in accordance with the amount of 
current supplied. The current passes from the posi- 
tive pole of the generator to the anodes, goes through 
the water, which is decomposed by the current, and 
enters the metal comprising the vessel to be pro- 
tected, and returns thence to the negative pole of 
the generator. The action of the current is thus to 
attract the destructive oxygen and acids contained 
in the water to the anodes, and the protective 
hydrogen to the vessel. The acids and oxygen com- 
bine with the anodes to form oxide of iron; the 
destruction, therefore, or life of an anode depends 
upon its weight, also upon the amount of current 


tion of their various 
articles of manufac- 
ture; and, what is of 
still more importance, 
the accuracy of the 
several weighings are 
liable to serious irre- 
gularities. These ob- 
vious requirements 
have induced Messrs. 
W. & Avery,, 
Limited, of the Soho 
Foundry, Birmingham, 
to design and manu- 
facture a machine 
which claims to exactly 


meet the case. The 
machine, as illus- 
trated herewith, will 


be seen to be of simple 
yet solid design. The 
steelyard is graduated 
in percentages to meet 
the wishes of the manu- 
facturer, and _ buckets 
are hung from each 
of the hooks. As illus- 
trating the operation 
of the machine, if ‘a 
quantity of one in- 
redient is placed in 
the bucket on the left 
of the fulcrum, and 
the moving poise is placed on the 20 per cent. 
graduation, when the latter balances the steelyard 
the ingredients will be found to be in the propor- 
tion of 80 and 20. The steelyard can be marked 
in any desired manner to suit the requirements of 
any particular trade, effecting a great saving in 
time and ensuring accuracy. The machine can also 
be arranged to weigh the total of the mixture. 


Process for Prevention of Corrosion. 


Particulars of a new electrical process for the 
prevention of metal corrosion, recently introduced 
into this country from Australia, may prove of 


Percentace Measurinc Macuine, By Messrs. W. & T. Avery, Lrp. 


consumed. The hydrogen that forms on the surface 
of the negative vessel not only protects it from 
corrosion, but the mechanical action of the hydrogen 
given off between the metal and the scale loosens and 
carries away into solution all dirt,-scale or grease 
adhering thereto, and thus the troubles from corro- 
sion and scale are overcome. If the vessel to be 
protected is already free from scale, the hydrogen 
given off all over its surface prevents any scale or 
solids from settling or adhering thereto, and also 
neutralises any corrosive effect of acids, oils, or free 
oxygen contained in the water. The process is ap- 
plicable to boilers, condensers, pumps, feed-water 
heaters, ete., and is being put on the market by the 
Cumberland Syndicate, 44, Charing Cross, 8.W. 
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Inventions. 


Applications for Patents, 


An Asterisk indicates that a complete specification accompanies 
the application. When inventions are communicated the names of 
the communicators are in brackets. 


1,416. Core-drawing mechanism for use in casting metals. 
L. Ferman & Ferman & Company, Limited. 

1,431.*Compressing or ramming the in flasks of 
moulding-machines. O Eisele. 

1,437.*Process for the electrolytic production of malleable 
or forgeable iron. E. F, K. Harbeck and B. 
Lan 


2,033. Furnace tilting gear for melting-furnaces for strip 
casting. Murphy, Stedman & Company, Limited, 
and H. A. Stedman. 

2,034. Rotary table for strip moulds. Murphy, Stedman 
& Company, Limited, and H. A. Stedman. 


Abstracts of British Patent Specifications recently 
Accepted. 


27,147 (1912). Process for Manufacturing Steel or 
Iron. G. Tischenko and H. Plauson, 23, Pessotschnaja 
oulitza, St. Petersburg, Russia.—The invention relates 
to the process in which carburisation of the molten charge 
is effected by means of gaseous or vaporised hydrocar 
bons sucked or forced through the liquid iron, and the 
process is carried out with electrolytically refined iron 
as the starting material. During the process the carbon 
in the hydrocarbons combines with the iron and produces 
iron or steel of any desired quality, depending on the 
duration and intensity of the treatment. The hydrogen 
liberated from the hydrocarbons may either take no part 
in the process or may act as a reducing agent on any 
final impurities in the mass, such as those traceable to 
the furnace material. It is important that the hydrocar- 
bons employed should themselves be of a high degree of 
purity, and more especially free from thio-sulphates and 
compounds of phosphorus. Suitable compounds are for 
example. the gases CH, and C,H,, and the vapours 
C,H,, C,H,, C,,H, and the like. The process is carried 
out in hermetically sealed furnaces and more — 
in electric furnaces, the carburising taking place prefer- 
ably in a vacuum or under increased pressure. In order 
to obtain a steel of very high quality and dense structure 
it is advisable to carry out the carburisation first in a 
vacuum and then to continue the same under a pressure 
of from about 5 to 20 atmospheres. 


1,166 (1913). Manufacture of Metal Ingots, L. E. 
Howard, Lockport, New York State, U.S.A.—This 
method involves pouring a mass of molten metal sufficient 
to form an ingot into an ingot mould, positioning the 
ingot whilst its interior is still fluid between dies form- 
ing part of the apparatus embodying the mould and 
capable of movement independently of the mould, and 
compressing the metal sufficiently to produce a kneading 
action. The machine for casting the metal ingots com- 
prises a mould having movable lateral faces, a die having 
movable lateral faces located in substantially axial align- 
ment with the mould, means for positioning a metal 
ingot cast in the mould between the faces of the die 
whilst in a partially cooled state, and means independent 
of the mould for applying pressure to the die. 


Tue partnership heretofore subsisting between Messrs. 
G. C. Samuel and H. Astbury, carrying on business as 
mill furnishers and engineers’ nts, at 52 and 53, In- 
ternational Exchange, Edmund Street, Birmingham, 
under the style of G. C. Samuel & Astbury, has been 
dissolved. The mill furnishing branch of the business 
will in future bé carried on by G. C. Samuel, in partner- 
ship with others, under the style of Midland Mill Fur- 
pr Be Company. The engineers’ agency branch of the 
business will in future be carried on by H. Astbury. 


Trade Talk. 


Tue Britise MANNESMANN Tuse Company, 
have taken temporary offices in King’s Chambers, High 
Street, Newport. 

THe Empress Works, Johnstone, of Clifton & Baird, 
Limited, machine tool makers, etc., have been seriously 
damaged by fire. 

Messrs. CHartes R. & Company, engi- 
neers, have removed their business to 156-162, Boundary 
Street, Liverpool. 

Hick, Harcreaves & Company, Limtrep, Soho Iron- 
works, Crook Street, Bolton, are giving up the manu- 
facture of boilers. 

Mr. F. Hvcks, engineer, of Eastbourne, late of 
Hampstead Road, London, N.W., is paying a first and 
final dividend of 2s. 2d. in the &£. 

Messrs. Taire & Cartton have removed from 63, 
Queen Victoria Street, London, E.C., to Sanctuary 
House, 33, Tothill Street, Westminster, S.W. 

Ar the meeting of the Leeds University Engineering 
Society, on February 9, Professor Goodman gave a 
lecture on “Engineering Problems in the Pyramids.” 

Mr. W. N. Krne, ironfounder, trading as the Northern 
Iron Works Company, Chilvers Coton, Nuneaton, is pay- 
ing a first and final dividend of 2s. 10$d. in the £. 

EXTENSIVE improvements are to be carried out at the 
Arbroath Works of the James Keith and Blackman 
Company, Limited, including a new machine shop, draw- 
ing office, ete. 

Operations have ceased at the works of the Newport 
Rolling Mills, Limited, the site of the works having 
been acquired by Sir B. Samuelson & Company, Limited, 
the adjoining firm. 

Tue Frrrum, Kattowitz, 
Silesia, have established a branch at 198, Winchester 
House, Old Broad Street, London, E.C., and will trade 
as Ferrum, Limited 

A MEETING of the Birmingham Section of the Insti- 
tute of Metals was held on February 17, Professor 
Turner presiding. Mr. H. I. Coe read a paper on “The 
Production of Sound Copper Castings.’’ 

Tue partnership heretofore subsisting between Messrs. 
J. Denham and i. V. Davies, carrying on business as 
engineers and contractors, at Newport, Mon., under the 
style of Joseph Denham, has been dissolved. 

Tue shareholders of the Cannley Foundry Company, . 
Limited, have decided to wind up the company volun- 
tarily, with Mr. J. P. W. Goodwin, Chancery Lane 
Station Chambers, Holborn, W.C., as liquidator. 

Mr. Wim J. Brown has opened an office at 44, 
Queen Anne’s Chambers, Westminster, London, S.W., 
where he will represent the steel foundry and forge 
departments of the Skoda Works, Pilsen, Limited. 

Messrs. George ELuison, engineers, ete., of the 
Victoria Works, Warstone Lane, Birmingham, have 
appointed Messrs. Nathan & Allen, Queen Anne’s Cham- 
— Westminster, London, S.W., as their London 
agents. 

Tue discharge from bankruptcy of Mr. A. D. Furse, 
of the Southwark Engineering Works, Boundary Lane, 
Walworth, London, 8.E., has been suspended for three 
rr bankrupt to be discharged as from January 

Tue partnership heretofore subsisting between Messrs. 
F. Thompson & H. Ochsenbein, carrying on business as 
electrical and mechanical engineers at 15 & 16, Garlick 
Hill, London, E.C., under the style of Thompson & 
Company, has been dissolved. 

We understand that Messrs. Campionne & Cie, 
Forges de Gueugnon, at Guegnon, France, have recently 
placed with Wellman, Seaver & Head, Limited, an order 
for two 30-ton fixed open-hearth furnaces of their latest 
design, with movable port ends. 

Tue partnership heretofore subsisting between Messrs. 
R. Duxbury, V. Sharples, and F. 8. Cook, carrying on 


business as engineers and machinery and metal merchants, 
at Grimshaw Street, Preston, under the style of Duxbury 
& Sharples, has been dissolved. 
Rosert Warner & Company (ENGrNneers), Limrrep. 
Walton-on-the-Naze, Essex, have established a branch 
p2 
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at 25, Victoria Street, Westminster, London, S.W., which 
will be in charge of Mr. E. G. Wolfe Barry, the tirm’s 
agent in London, Liverpool and Belfast. 

Messrs. B. Fippian & Son, edge tool makers, of the 
Albion Works, 15, Brook Street, Stourbridge, have 
appointed Mr. J. M. Mitchell, 110, Cannon Street, Lon- 
don, E.C., and Mr. R. Schamberg, 45, Newhall Street, 
Birmingham, as their agents in London and Birming- 
ham respectively. 

Princers & Company, engineers, of Sheffield, have 
been invited by the Secretary of the Board of Trade to 
place one of their patent “ Little Scorcher’’ steam 
dryers in the Science Museum, South Kensington, in the 
permanent collection, as an example of the principle of 
abstracting moisture from steam. 

Ir is officially announced that Marple & Gillott, 
Limited, iron, steel and machinery merchants, of Shef- 
field, have purchased from Sir Frank Brown, the liqui- 
dator, the Richmond Iron and Steel Company’s Richmond 
Ironworks, Stockton-on-Tees. The restarting of the 
works at an early date is contemplated. 

Tue partnership heretofore subsisting between Messrs. 
A. H. Horn & B. H. Pottier, carrying on business as 
engineers and machinists, at 25 and 27, Brearley Street, 
Birmingham, under the style of Horn, Pottier & Com- 
pany, has been dissolved. Mr. B. H. Pottier will con- 
tinue the business under the style of B. H. Pottier & 
Company. 

Tue business of M’Culloch Brothers, engineers, 60, 
Elcho Street, Glasgow, carried on by Mr. James 
M’Mehen, has been transferred to Mr. James Wilson, 
engineer, 47, Glasford Street, Ibrox, Glasgow, who will 
continue it under the name of M’Cull Brothers & 
Wilson. Mr. M’Mehen will discharge the liabilities of 
the old firm. 

Messrs. Jacoss & BarrinGeER, consulting engineers, 
78, Gracechurch Street, London, E.C., have converted 
their business into a limited liability concern under the 
style of Jacobs & Barringer, Limited. | > 
Davis, Mr. E. A. Garratt, and Mr. K. A. Barringer, 
who have held important positions on the staff for a 
number of years, have been elected directors of the 
company. 

Tue first meeting of the creditors of Mr. W. Merry, 
ironfounder (trading as John Northwood & Company), 
227, Gooch Street, Birmingham, and 35a, Lower Essex 
Street, Birmingham, has been held at the offices of the 
Official Receiver (Mr. A. S. Cully). The liabilities ex- 
pected to rank amount to £339, and there is a defi- 
ciency of £285. The case was a summary one, and was 
left in the hands of the Official Receiver. 

Tue lecturer at the second meeting of the 34th session 
of the Nottingham Society of Engineers, held at the 
Welbeck Hotel, Nottingham, was Mr. J. T. Goodwin, 
of the Sheepbridge Coal and Iron Company, Limited, 
who took for his subject ‘‘ The Microscopical Examina- 
tion of Metals.’”’ Mr. J. Crawford, the president, occu- 
pied the chair, and supporting him was Professor C. H. 
Bulleid, of the Nottingham University College Kngineer- 
ing Department. 

Extensions in progress at the Prescot Works of the 
British Insulated & Helsby Cables, Limited, include the 
erection of an iron foundry for the production of cast- 
ings to meet the company’s requirements, which hitherto 
have been bought from outside, an additional cotton- 
covering shop and a water tower, of ferro-concrete con- 
struction, of a capacity of 65,000 gallons. This will sup- 
ply the whole of the works, the water being pumped from 
wells in the neighbourhood. 

Txe annual dinner of the Birmingham Association of 
Mechanical Engineers was held at Birmingham, on 
February 14, Mr. A. H. Horne Morton presiding. A 
number of the relics of James Watt were on view. These 
have been presented to the city, and pending the 
arrangements by the City Council for their reception, 
they are housed at the Cornwall Works. Those present 
included Mr. E. C. R, Marks, Major-General Keir, 
Mr. D. T. Young, Lieutenant-Colonel E. Martineau, 
and Mr. B. Alfred Raworth, 

Unper the compulsory winding-up order made against 
L. Faulkner & Sons, Limited, ironfounders and engi- 
neers, 34 and 36, Gresham Street, E.C., on October 14 


last, the official receiver has issued a summary of the 
company’s statement of affairs showing a deficiency of 
£1,685, as regards creditors, and of £8,030 as regards 
shareholders, making a total deficiency of £9,715. ‘The 
directors account for this deficiency as to £7,818 by de- 
preciation in the value of the company’s property. As a 
result of the statutory meetings of creditors and share- 
holders the Court, on January 13 last, decided that the 
official receiver should continue to act as liquidator. 

Prospectuses have now been issued by the Museums 
and Art Galleries Department of the Corporation of 
Glasgow for the special loan exhibition of engineering 
modeis, appliances, and apparatus which is being orga- 
nised by the department. Lhe exhibition is to consist 
of memorials of eminent engineers and inventors, with 
models, drawings, and other illustrations of their in- 
ventions and discoveries; appliances, tools, and drawings 
relating to general mechanical engineering, railway and 
automopile engineering, marine engineering, electrical 
engineering, etc. The exhibition, which will be held in 
the Kelvingrove Museum, will be opened in May and 
will continue open for six months. a 

Tue sixth annual dinner of the University of Birming- 
ham Metallurgical Society has been held at the White 
Horse Hotel, Birmingham, the president, Professor 
Turner, being in the chair. Sir Hugh Bell, Bart., was 
the principal guest. The chairman, introducing Sir 
Hugh Bell, mentioned that their distinguished visitor 
had every year for the past eight years permitted one 
of their students to spend some time in his works. Sir 
Hugh Bell, proposing the toast of “The University,’ 
said he had often looked with admiration to the work 
done in Birminhgam. The remaining toasts were ‘‘ The 
Society,’” proposed by Mr. H. Silvester, responded to 
by Mr. O. W. Ellis, and “ Past Students and Friends,’’ 
responded to by Mr. H. Fowler. : 

‘tHE members of the Cleveland Institution of Engi- 
neers held an enjoyable conversazione on February 23 
in the hall of the Cleveland Literary and Philo- 
sophical Society, Middlesbrough. Mr. Edward Crowe, 
the president, presided over a large gathering. An 
interesting illustrated address on “The Structure and 
Properties of Some Brasses’’ was given by Dr. J. E. 
Stead, F.R.S.. who, together with Mr. H. G. A. Sted- 
man, of Middlesbrough, is to give a paper on the same 
subject at the Institute of Metals in London next month. 
Some instructive exhibits were sent by Messrs. MacLay, 
H. G. A. Stedman, C. A. Parsons & Company, Limited, 
the Cambridge Scientific Instrument Company, Davy 
Brothers, Limited, H. M. Taylor, and the British West- 
inghouse Electric and Manufacturing Company, Limited. 

A MEETING of employers, convened by the Employers’ 
Parliamentary Council, has been held in London, when 
a resolution was unanimously carried calling upon the 
Government, in view of the continued and growing 
menace to personal freedom, public’ order, and industrial 
peace, due to the provisions of the Trade Disputes Act, 
to set up an enquiry into the working and effects of the 
Act, and to determine whether certain amendments in 
regard to picketing, etc., should not be made. The 
chairman (Sir Richard Temple) said the fact that it was 
possible for labour unions to engage in an organisation 
or conspiracy against the whole of the community by 
holding up the means of communication and transit 
— they were not living in a properly-governed coun- 
ry. 
Tue Council of the Manchester University has ap- 
pointed Mr. Charles Alfred Edwards, D.Sc., to the 
Chair of Metallurgy and Metallography in the Univer- 
sity for the term of three years. Dr. wards acted as 
assistant in the Metallurgical Department in the Nationai 
Physical Laboratory under Dr. Carpenter before the 
latter was appointed Professor of Metallurgy at the 
Manchester University, and subsequently was appointed 
Research Assistant to Professor Carpenter at Manchester, 
and was elected to a Carnegie Research Scholarship. It 
is proposed that the work of metallurgy shall be divided 
between the Departments in the Faculties of Science and 
Technology respectively by assigning the study of phy- 
sical metallurgy, including metallography, to the labora- 
tories situated in the old College Buildings, and chemical 
metallurgy, including assaying and fuel, to the labora- 
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tories situated in the Malco School of Technology. 
The title of Mr. E. L. Rhead, M.Sc.Tech., the present 
Lecturer in Metallurgy in the School of Technology, will 
be lecturer in metallurgy and assaying. 

For the purpose of inaugurating a section of the 
Junior Institution of Engineers, with Sheffield as its 
centre, a meeting was held in the Cutlers’ Hall, Shef- 
field, on February 21. The chair was occupied by Mr. 
E. King, chairman of the Institution. The chairman, 
after explaining the object of the meeting, pointed out 
that the formation of a local branch would be very 
beneficial to young engineers in Sheffield and district. 
The Institution was not antagonistic to any other exist- 
ing society or institution. The main idea was to help 
young engineers. It did not confine its members to 
Britishers, being cosmopolitan in every way. Mr. W. J. 
Tennant gave a short account of the history of the 
Institution, after which it was decided to form the 
branch, and the following committee was elected pro 
tem:—Messrs. J. A. Little (general manager, Cammell, 
Laird’s Grimesthorpe Works); Thomas Firth (manag- 
ing director, Messrs. Firth); F. W. Mellowes (managing 
director, F. Mellowes & Company, Sheffield); J. R. Wil- 
liams (superintendent, Sheffield Corporation Power 
Station); and R. J. Stanley (manager of Sheffield Labour 
Exchange). Mr. R. J. Stanley was appointed secretary, 
pro tem. 

An interesting experiment was made at a meeting of 
the members of the Coventry Engineering Society on 
Friday, February 6, when a paper was read by Mr. W. 
H. Thomas, entitled “A Visit to a Sheffield Steel 
Works,”’ the cinematograph being used for the purpose 
of illustrating the lecture. The works described were 
those of Wm. Jessop & Sons, Limited, Brightside Works, 
Sheffield, and by means of the films the members were 
able to see the operations carried out in the manufacture 
of high-speed steel and castings. Owing to the smoky 
conditions which prevail in the works a large amount of 
artificial lighting had to be employed by the cinemato- 
graph firms to enable the films to be taken, but they 
were eminently successful throughout the series of nine 
reels in securing splendid definition, and the various 
movements could be followed with ease throughout. The 
films were only finished during the week previous to the 
meeting at Coventry, this being the first time they 
had been publicly screened, but Messrs. Jessop have un- 
doubtedly secured a record which has a high educative 
value, and opens out a new and useful sphere for the 
moving picture. In addition to the films, the 60 lan- 
tern slides which originally accompanied the paper were 
also shown. For the purpose of the meeting the Society 
had specially engaged one of the city’s film theatres, 
and in the unavoidable absence of Mr. Thomas the paper 
was read by Mr. E. F. Maitland. 

Mr. Joun Burns, the new President of the Board of 
Trade, was the guest of the Manchester Engineer Em- 
ployers’ Association at their annual dinner on Februarv 13 
last. He was congratulated by the chairman, Dr. Ed- 
ward Hopkinson, upon his appointment to the Presi- 
dency of the Board of Trade, and in his speech he said 
that he hoped to be a “ practical idealist’? in his new 
office. having regard for the hopes of life as well as 
for the facts of trade, and dealing with all industries 
impartially. “My position,’ he continued, “enables 
me to say a few words about your trade. I have had 
the honour of taking a census—it only comes once in 
ten years, and it is a fortunate coincidence that an 
engineer happened to conduct the last. In the course 
of that census, I have been able to gather a few in- 
teresting facts about your trade in (Lancashire. In 
these days when the wave of self-depreciation that inter- 
mittently comes over Britons has not exhausted itself. 
when we are apt to say that things are worse than they 
used to be and they are going to be worse than they 
are now, Lancashire men may correct the pessimism of 
their Jeremiahs by a few solid facts about themselves. 
In 1851 Lancashire had 47,100 nersons engaged in general 
engineering and machine making, of whom 600 were 
women, In 1911 it had more than 181.000, of whom 
6 000 were women, a total increase of 285 per cent. in 
the number of persons employed in the engineering 
trade. No trade can show a greater increase, no coun- 


try in the world can show such a wonderful ratio of 
progress as these figures reveal. Going from Lanca- 
shire to England and Wales, I find that in 1851 there 
were 370,000 male persons engaged in the engineering 
trades and 32,000 females. In 1911 there were 1,114,000 
males and 82,700 females, an increase of 800,000. These 
figures indicate no evidence of decline in men, no de- 
cay in the women, and no collapse of that great engi- 
neering trade of which Manchester is the recognised 
centre. It is a marvel of growth, organisation, pros- 
perity, and endurance of which Lancashire and Man- 
chester have every reason to be proud. It is due in 
many ways less to yourselves than some of you think 
in your proud moments; it is due not only to the skill 
and capacity of this generation, but also in no small 
measure to the inherited mechanical genius and the 
transmitted sense of power and pride of industry that is 
a big characteristic of Lancashire, Yorkshire, and of 
Scottish industrial people.”’ 

Tue businesses of W. & T. Avery, Limited, and Henry 
Pooley & Son, Limited, have been amalgamated. Subject 
to approval by the shareholders as a whole, the directors 
of Henry Pooley & Son, Limited, have approved of the 
terms of an agreement for the sale of the company’s 
business as from September 30, 1913, to W. & T. Avery, 
Limited. The basis of the agreement is as 
follows :—‘‘The preference shareholders of Henry. 
Pooley & Son, Limited. who hold 13,000 55 per cent. 
cumulative preference shares of £5 each, will receive 
65,000 545 per cent. cumulative B preference shares of 
£1 each in W. & T. Avery, Limited, credited as fully 
paid. That is to say, the holder of one £5 54 per cent. 
cumulative preference share of Henry Pooley & Son, 
Limited, will receive 55 per cent. B cumulative prefer- 
ence shares of £1 each, fully paid, in W. & T. Avery, 
Limited, ranking for dividend from September 30 last, 
up to which date dividend on the preference shares in 
the company has been paid. The ordinary shareholders 
in Henry Poolev & Son, Limited, who hold 73,670 shares 
of £1 each, will receive a dividend at the rate of 6 per 
cent. per annum for the period from January 1 to Sep- 
tember 30, 1913, and also 36,835 fully-paid ordinary 
shares of £1 each in W. & T. Avery, Limited. That is 
to say, the holder of two £1 ordinary shares in Henry 
Pooley & Son, Limited, will receive one fully-paid ordi- 
nary share of W. & T. Avery, Limited, ranking for one- 
half of the ordinary dividend on the ordinary shares of 
W. & T. Avery, Limited, for the financial year ending 
March 31. 1914. A reorganisation and increase of the 
share capital of W. & T. Avery, Limited, to £600,000 
will be carried out as follows :—(a) The existing 30,000 
ordinary shares of £5 each of W. & T. Avery, Limited, 
will be sub-divided into 150,000 ordinary shares of £1 
each, and £150,000 new ordinary shares of £1 each will 
be created, ranking pari passu in all respects with the be- 
fore-mentioned sub-divided ordinary shares. (b) 150,000 
54 per cent. cumulative B preference shares of £1 each 
will be created ranking for dividend, and on a winding 
up, after all the rights of the existing first preference 
shares of W. & T. Averv, Limited. The share capital 
of W. & T. Avery, Limited, will thus be increased to 
£600,000. divided into :—30.000 5 per cent. first cumula- 
tive preference shares of £5, £150,000: 150,000 54 per 
cent. B cumulative preference shares of £1. £150,000; 
300,000 ordinary shares of £1 each, £300.000, of which 
there will be issued, after providing for the purchase of 
Henry Pooley & Son, Limited, 24.967 £5 first preference 
shares. £124,835 ; 65,000 £1 B preference shares, £65,000 ; 
143,460 £1 ordinary shares. £143.460; total, £333,295. 
In order to preserve continuity, it is intended to transfer 
the assets and business of Henrv Pooley & Son, Limited, 
other than freeholds. leaseholds, and fixed plant and 
machinery, immediately upon completion to a new com- 
pany to be registered with the same name, the whole of 
the share capital of which company will be held by W. 
& T. Avery, Limited, or their nominees. Sir J, Fortescue 
Flannery and Mr. J.awrence Jacob will join the board 
of W. & T. Avery. Limited, and the whole of the direc- 
tors of Henry Pooley & Son, Limited, will act as direc- 


tors of the new company of Henry Pooley & Son, 
Limited.” 
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Deaths. 


Tue death has occurred of Mr. R. H. Boyd, a director 
of J. & T. Boyd, Limited, Shettleston Ironworks, Shettle- 
ston, near Glasgow. 

Mr. R. Harwoon, at one time director of Hick, Har- 
greaves & Company, Limited, Soho Ironworks, Crook 
Street, Bolton, has died at the age of 79 years. 

Mr. A. T. Green, proprietor of the business of A. T. 
Green & Sons, of the Northfield Engineering Works, 
Rotherham, died recently at the age of 71 years. 

Tue death is announced from Madrid of the Marquis 
de Urquija, who took an active part in the development 
of the iron and steel industries in the North of Spain. 

Mr. F. Brirrarn, proprietor of the business of 8S. S. 
Brittain & Company, crucible steel makers, of the St. 
George’s Works, Lead Mill Field, Sheffield, has died at 
the age of 78 years, after nearly 50 years continuous 
connection with the iron and steel industries of the dis- 
trict. 

Tue death is announced from Annecy, France, at the 
age of 76 years, of M. Georges Paccard, a well-known 
French bell founder. One of his most notable produc- 
tions was the monumental bell at the Cathedral of Sacré 
Coeur, at Montmartre, Paris, known as the “ Savoy- 
arde.”’ 

Tue death is reported of Mr. W. Keighley, of Powell 
Street, Seott Park, Burnley, at the age of 46 years. He 
was a son of the late Mr. George Keighley, founder of 
the firm of George Keighley, Limited, Bankhouse Iron- 
works. Mr. William Keighley was formerly a member 
of the firm, but retired from it some years ago. 

Tue death has taken place of Mr. J. Evans, the 
works manager of the Dowlais works of Guest, Keen 
& Nettlefolds, Limited. The deceased gentleman was 
the son of Mr. William Evans, J.P., Brynteg, Merthyr, 
general manager of Messrs. Guest, Keen & Nettlefolds. 
Mr. J. Evans was only thirty-seven years of age. He 
was educated at Shrewsbury School, after which he was 
entered as an apprentice at the Cyfarthfa Works. His 
first move was to Barrow-in-Furness, where he was 
in the blast furnace department, Leaving Barrow, he 
became blast furnace manager at Cyfarthfa. Messrs. 
Guest, Keen & Nettlefolds later on acquired the 
Cyfarthfa Works, and Mr. John Evans was appointed 
works manager at Dowlais. Mr. Evans was well known 
throughout the trade, and was a member of the In- 
stitute of Civil Engineers and the Iron and Steel In- 
stitute. 

Tur death has occurred of Mr. John Burnett. chief 
labour correspondent to the Board of Trade. The de- 
ceased was born in 1842, and at the age of 12 he left 
Alnwick for Newcastle, where he was in the care of his 
uncle, and served his apprenticeship as an engineer. 
Later he was employed at works on Tyneside, including 
Armstrong’s at Elswick and -Palmer’s at Jarrow. He 
came into. prominence in 1871 when he led the movement 
in Newcastle for a nine hours’ working day in the en- 
gineering trade, achieved after a lengthened strike. Mr. 
Burnett was the first Labour leader to enter official life 
in England.. When in 1886 Mr. Bradlaugh succeeded in 
persuading the Government of the necessity of establish- 
ing a Labour Bureau, Mr. Burnett was appointed cor- 
respondent. The Government five years later appointed 
him. a member of the Royal Commission on Labour, and 
in 1893, when a Labour Department of the Board of 
Trade was established, he became Chief Labour corres- 
pondent. 

Lorp WImMpBorNE died on February 22 at Canford 
Manor, Dorset. after a long illness. Ivor Bertie Guest, 
first Baron Wimborne, was the eldest son of Sir Josiah 
John Guest, and was born on August 29, 1835. He suc- 
ceeded his father as second baronet in 1852. and was 
raised to the peerage in 1880. His family owed its wealth 
and progress to industrial enterprise. His great-grand- 
father was John Guest, who migrated from Broseley, 
Salop, about the year 1750, and, settling at Dowlais, 
Glamorganshire, established extensive ironworks, known 
as the Dowlais Iron Company and Guest & Company. In 
later years the Patent Nut and Bolt Company, Limited, 
Nettlefolds, Limited, and Crawshay Bros, (Cyfarthfa), 


Limited, were absorbed, and the combined concerns, with 
the exception of the latter, became known as Guest, Keen 
& Nettlefolds, Limited. The Guest family, however, 
gradually dissociated themselves from the management, 
and the name is now the only link between the Guests 
and one of the oldest and largest iron and steel works 
in the Principality. 


Personal. 


Mr. G. A: Fisu, of Messrs. James Maude & Company, 
Sherwood Foundry, Mansfield, Notts., has been made 
a J.P. for Mansfield. 

Tue late Mr, L. Reid, lately works manager of the 
Barrowfield Ironworks, Glasgow, left personal estate in 
the United Kingdom valued at £2,068. 

Tue gross value of the estate of the late Mr. J. Llewel- 
lin, formerly associated with Llewellins & James, 
Limited, engineers, of Bristol, is £38,617. 

Mr. F. H. Barnstey has resigned his position as chief 
engineer to Cammell, Laird & Company, Limited, which 
position he has held for the last six years. 

Tue gross value of the estate of the late Mr. G. H. 
Lloyd, a director of the Weldless Steel Tube Company, 
Limited, is £14,998, of which £14,824 is net personalty. 

Tue late Mr. William Martin, of the Dundyvan Iron 
and Steel Works, Coatbridge, left personal estate of the 
total value of £78,524, of which £77,630 is in the United 
Kingdom. 

Tue late Mr. T. Martin, chairman of the Charlestown 
Foundry and Ironworks Company, Limited, Charlestown, 
St. Austell, left estate of the value of £63,545 gross and 
£60,919 net. 

Mr. J. G. Warker. a director of Henry Walker & 
Son, Limited, of the Gallowgate Ironworks, Gallowgate, 
Newcastle-on ‘Tyne, has been added to the Commission 
of the Peace for Newcastle. 

Tue late Mr. J. W. Williams, of Philip Williams & 
Sons, iron masters, Wednesbury Oak, Tipton, left estate 
of the gross value of £136,545, of which the net per- 
sonalty is sworn at £128,403. 

Sm Percy Grrovarp, D. S. O., a director of Sir W. G. 
Armstrong, Whitworth & Company, Limited, has been 
elected a member of the North-East Coast Institution 
of Engineers and Shipbuilders. 

r. T, R. Tomas Heywoop, who has been ap- 
pointed locomotive superintendent of the Great North 
of Scotland Railway, is at present assistant locomotive 
superintendent of the Taff Vale Railway. 

H.S.H. Prince Lovts or First 
Sea Lord of the Admiralty, has accepted the invitation of 
the Committee to open the Shipping, Engineering and 
Machinery Exhibition, at Olympia, London, W., on Sep- 
tember 25 next. 

Mr. T. Rotanp Wo xtaston, M.1.Mech.E., consulting 
engineer, of Lord’s Chambers, 26, Corporation Street, 
Manchester, has resigned the position he has held during 
the last seven years as North-Western representative of 
the Power-Gas Corporation, Limited, of Stockton-on-Tees. 

Mr. W.° Hannina, a leading representative of the 
British engineering profession in France, has been re- 
elected president of the British Chamber of Commerce, 
Paris, after a successful term of office. The engineering 
and metallurgical section is well represented on the 
Chamber’s board, for Mr. Charles T. Hounsfield, well 
known in the Sheffield steel industry, has also been 
elected vice-president. 

Mr. Davip Mowat, Summerlee Iron Works, Coatbridge; 
Mr. John Symington, tube manufacturer, Airdrie; Mr. 
John Frood, ironmaster, Hayfield, Motherwell; Mr. 
Findlay Ross, manager, Tube Works, Coatbridge; Mr. 
Herbert Beard, Gartcosh Steel Works, Chryston; Mr. 
Archibald Watson, engineer, Mossend; Mr. Alexander 
Brander Allan, Clyde Wire Rope Works, Farme Cross; 
Mr. Robert Rankine, engineer, Fereneze, Dumbreck, 
Govan; Mr. Matthew Lang Simpson, Steel Company of 
Scotland, Limited, Newton; and Mr. Robert Highgate, 
engineer, Wellshot Road, Shettleston, have been ap- 
pointed Justices of the Peace. for Lanarkshire, 
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New Companies. 


Deep-waTeR ENGINEERING Company, Limirep.—Capi- 
tal £3,000 in 1s. shares. 

Srantey G. Fracc & Company Liwrrep.— 
Capital £2,000 in £1 shares, to carry on the business of 
engineers. 

Grierson Brorners, Liuirep.—Capital £10,000 in £1 
shares, to carry on the business of ironfounders, etc. 
Registered office : Ashton-under-Lyne. 

Caxton Company, Lirrep.—Capital 
£1,000 in £1 shares (900 pref.). Registered office : Cax- 
ton House, Tothill Street, Westminster, London, 8.W. 

James Hatt & Sons, Lrurrep.—Capital £7,000 in £1 
shares, to take over the business of engineers and iron- 
founders carried on by J. Hall and F. Hall, at Blue 
Boar Foundry, Rochester, as James Hall & Sons. 

Georce Piumpton, Liurrep.—Capital £139.000 in £1 
shares, to carry on the business of tool and file manufac- 
turers. The first directors are G. Plumpton, 8S. Plump- 
ton, and P. Hodson. Registered office: Albion Works, 
Leicester Street, Warrington. 

Deetey Devetopment Company, 
£1,000 in £1 shares, to carry on the business of de- 
veloping engineering inventions, etc. The first directors 
are J. 8. Harrison and W. Blouet. Registered office :— 
28a, Basinghall Street, London, E.C. 

W. T. Bowre & Company, Limrrep.—Capital £10,000 
in £1 shares (8,500 preference), to acquire and carry 
on the business of W. T. Bowie & Company, Glasgow, 
manufactyrers of wire ropes, engineers and founders, 
etc, The first directors are W. T. Bowie and W. E. P. 
Bowie. 

Epwarp Hotme & Company, Limrrep.—Capital £10,000 
in £1 shares, to take over the business of engineers 
carried on by E. M. Holme and P. Schofield at the 
Textile Works, 347, Chester Road, Manchester, as Ed- 
ward Holme & Company. Registered office: Textile 
Works, Chester Road, Manchester 

Brrxs & Locxwoop, Liurren.—Capital £4,000 in £1 
shares, to carry on the business of manufacturers, im- 
porters and exporters of and dealers in iron, steel and 
alloys. The first directors are 8. F. Birks and W. Lock- 
wood (both permanent. subject to holding £1.000 shares). 
Registered office : 34, Edward Street. Sheffield. 

H. & W. Monstow. Lrortrep.—Capital £10,000 in 9,975 
ordinary shares of £1 each and 500 employés shares of 
1s, each, to take over the business of a brassfounder car- 
ried on by H. Munslow at Ellis Street, Birmingham. as 
H. & W. Munslow. Mr. H. Munslow is the first. direc- 
tor. Registered office: 41 and 42. Ellis Street, Birming- 
ham. 

Bancnaw & Brooke, Limiten.—Capital £3,000 in £1 
shares. to carry on the business of dealers in metal and 
scran, founders, etc.. and to adopt an acreement between 
E. B. Bangham and E. H. Rrooke. The first directors 
are Mrs. F. B. Bangham and ©. H. Brooke (both ver- 
manent). Registered office: Temple Buildings, Goat 
Street, Swansea. 

Brorners, Limrrep.—Capital £7.000 in £1 
shares, to take over the business of engineers and 
machine tool makers carried on by Joseph Hadley, John 
Hadley. T. Hadlev. W. F. Hadley, and J. B. Shevherd. 
at 32-35. Great Hampton Street. and at 53. Tower 
Street, Birmingham, as Hadley Bros. and the Premier 
Screw Company respectively. 

Rocers & Forster, Liwtrep.—Canital £5.000 in £1 
shares (500 founders’) to carry on the business of iron 
and tinplate makers and workers, and to adovt an agree- 
ment with J. Forster. The first directors are W. W. 
Hackett, C. T. Barlow, H. Povers (chairman), and 7. 
Forster (managing director). Registered office: Paddock 
Works, Oldbury. 

Butter & Company, Liutrep.—Canital £25.00 
in £1 shares (12,500 vreference). to take over the busi- 
ness of engineers and steel and iron founders, bridge 
hnilders and contractors, carried on at Albion Works, 
Stenninglev, near Leeds, as Samuel Butler & Companv, 
and to adopt an agreement with I. G. Butler The 
first. directors are I. G. Butler (permanent) and E. H. 
Firth. 


T. H. Warre (Devizes), £7,000 in 
£1 shares (3,500 preference), to carry on the business of 
heating, lighting, sanitary and general engineers, etc., 
and to acquire the business carried on by the executors 
of the late T. H. White at Devizes, Wilts. The first 
directors are Mrs. E. White and G. W. Frowd (both 

en, and one other to be appointed by Mrs. 

ite. 

Pecxerr & Sons, £80,000 in £1 
shares, to take over the business of locomotive builders 
and engineers formerly carried on by G. T. Peckett, T. 
Peckett, and L. Peckett, as Peckett & Sons, at the 
Atlas Locomotive Works, St. George, Bristol. The first 
directors are:—G. T. Peckett, T. Peckett, and L. 
Peckett. Registered office: Atlas Locomotive Works, St. 
George, Bristol. 

Barker, Harrison & Sons, Limrrep.—Capital £3,000 
in £1 shares, to take over the business of brassfounders, 
bedstead mount and fender manufacturers, etc., carried 
on at Progress Works, Camden Street, Birmingham, as 
Barker Harrison & Sons. The first directors are B. 
Harrison (managing director), A. Harrison, H. Harrison, 
and R. B. Harrison. Registered office: Progress Works, 
Camden Street, Birmingham. 

Davin Rowett & Company, Lrurrep.—Capital £15,000 
in £1 shares (5,000 preference), to take over the business 
of a constructional engineer, fencing merchant and manu- 
facturer of iron buildings and general export and im- 
port merchant, carried on by J. B. Rowell as David 
Rowell & Company. The first directors are J. B. Rowell 
(permanent governing director) and W. T. E. Barker. 
Registered office: 33, Old Queen Street, Westminster, 
London, S.W. 

British ArERomin, LimrtrEp.—Capital £150,000 in £1 
shares (75,000 seven per cent. cumulative and participat- 
ing preference), to carry on the business of mechanical, 
electrical and general engineers, metallurgists, smelters 
and refiners of ores and metals, prenrietors of ore re- 
duction works, rolline-mil!s ard al' kinds of machinery 
for the working of metals, wire drawers, millwrights, 
smiths, ironmasters, steel makers, founders. efc., and to 
adopt an agreement with the Aerometal Svndicate, 
Limited. The first directors (to number not less than 
two nor more than seven) are G. D, Mackay and G. 
W. Sessions. The Aerometal Syndicate, Limited, or any 
of its members while holding 30.000 shares have the 
right to nominate two directors or one director while 
holding 15,000 shares. 


Refractory Materials. 


According to Mr. Ambrose N. Diehl, of the Car- 
negie Steel Company, the ideal refractory material 
for the iron and steel industries should possess the 
following qualities:—(1) Ability to prevent heat 
losses through radiation: (2) ability to withstand the 
heat impressed on it without altering its chemical 
or physical relations; (3) sufficient hardness to pre- 
vent abrasion and vet not spall; (4) low expansion 
and contraction; (5) inertness to chemical reactions 
taking place within its confines. ““Up to the 
present time,’ remarks Mr. Diehl, ‘‘ we have not 
found the material which will meet perfectly all 
this specification. One class of refractories will 
satisfy certain of the above requirements, but will 
fail in others. We must, therefore, select for our 
various processes that material which possesses the 
most of the desired factors, and gracefully overlook 
the qualities which are lacking. That we are doing 
this is shown by the selection of different proportions 
of clays for the various demands in blast-furnace 
requirements, and the combination of the silica root 
and basic bottom with a neutral zone in open-hearth 
practice. . . . Our (Duquesne) material expense for 
open-hearth renewals during the first six months of 
the year 1913 amounted to approximately £30,000, of 
which 78.30 per cent. was expended for refractories. 
The cost of the material used in the last six blast- 
furnace linings approximated £35,000, of which 


66.08 per cent. was expended for refractories.”’ 
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CUPOLA 


Made in eight sizes from 10O-in. to 35-in. 

diameter, and suitable for melting + to 20 

tons per hour at pressures from 12—3O 
inches Watergauge. 


Cast Iron Casings and Ball Bearings. 
Double Inlet. All Types of Discharge. 
Write for Bulletin No. 2028F. 


DAVIDSON & CO., LIMITED, 


Sirocco Engineering Works, 


BELFAST. 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 


We have been using your Selected Foundry Coke for some considerable time. : 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 


free from blowholes and other defects, than we formerly did. 
From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909. 
We have yours of 4th inst., and in reply have pleasure in stating that we have been using you: Foundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 


two years 
METALS. | End Feb., 1914. | End Fe.b, 1913. 
Inon—Scotch pig warrants 
*67/7 
—Middlesbro’ warrants ton 61/5 
—W.C. M/nos Bessemer ton | ........ 86/0 
—Stock, Middlesbrough tons | ........ 224,940 
CopPpER—Chili bars G 
£64 7 6 £65 5 0 
—Stock, Europe and afloat | 
N—Eng £175 O O|.... 
—Straits | £174 10 0| ....£215 15 O 
tock, London, Holland | 
LeaD—English pig .. ton. ........ 00 . £1615 O 
SPELTER—Ord. Silesian ton | ........ £21 10 0 . 425 8 0 
QUICKSILVER (75Ib.).. bottle | ........ £7 10 0 - £715 
ANTIMON Y—Regulus ton |£27 10 0 £29 10 0 £3600 £370 O 
ALUMINIUM—Ingot .. ton £386 00 . £8 0 


silicon is produced, varying in purity from 90 to 98 
per cent. The physical properties of cast silicon are: 

Density, 2.5—2.6; melting point, 1,430 deg. 
Cent.; boiling point, 2,800 deg. Cent. (calculated) ; 
hardness, 6 on Mohs scale; its tensile strength is 
approximately 1,000 pounds per square inch, and it 
is the least compressible of any metal. Silicon is 
used in the form of pipes for the conveyance of 
acid gases at high temperatures from stills to con- 
densers, also in the construction of the condensing 
batteries themselves, and proves much more efficient 
than stoneware. Silicon pipes also are used for the 
transportation of hot, liquid sulphuric and _ nitric 
acids. For lining purposes this metal is used in 
centrifugal pumps, acid valves and pipes for the 
elevation of corrosive liquids by compressed air. 
Castings are preferably made at least 4 in. in thick- 
ness, with the exception of pipes less than 2 ins. in 
diameter, which can be made with a § or } in. wall. 


~ * Settlement price. 


CASTINGS. 
In the Cleveland district the following are the 
nominal rates current for castings :— 


£s. 4. £s. d. 
Columns (plain). . 77 6to7 12 6 
Pipes, 14 to 2} in. 6 5 0to616 0 
pa to 4 in 517 6t0o6 0 O 
, to8 in 512 6to515 
» 10 to in 5 15 to 
». 18 .. 515 0to — 
Cc oe 45 0to4 6.0 
Floor plates (open sand) 310 O0to312 6 


Scrap. 

The quotations for scrap, subject to market fluctua- 
tions, are as follows : Heavy wrought (mixed), £2 10s. 0d.; 
light wrought, £i 7s. 6d.; heavy cast, £2 10s. Od.; all 
per ton, f.o.b. London. Copper (clean), £58 10s. Od. ; 
brass (clean) £40 Os. Od.; lead (usual draft), 
£17 17s.64.; zine, £16 Os, Od.; all per ton delivered 
merchant’s yards. 


— 


Silicon Castings, 


While it is known that pure silicon possesses re- 
markable acid-resisting properties, no use has been 
made of the metal hitherto because it was not avail- 
able in commercial quantities. The Carborundum 
Company, Niagara Falls (U.S.A.), has now succeeded 
in producing silicon metal in large quantities, and 
has reduced the cost of manufacture to such an ex- 
tent as to give it a permanent place among the 
baser metals. To reduce the silicon from the silica 
sand, large electric furnaces are employed, into 
which a mixture of coke and pure silica sand is 
charged. At the high temperatures obtainable in 
these furnaces the reduction of the silica occurs, and 


BLOFIL 


THE 


IRON CEMENT 


(Quick or slow setting grades) 


THE CHEAPEST 
MOST RELIABLE 


for all purposes. 
Unaffected by oil, steam, or water. 


Sole manufacturers— 


%e) RUDD & OWEN 


(DEPT I 


Telegrams Telephone 
HULL ** Theripnene,” HULL National 
Hull. 1223. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
COMPOSITION, SILICA 


STEEL MOULDERS’ 


CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR,. nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEBPCAR.” 


= 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, sitia. 


Manufixcturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GOAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flax, Leam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades. Forks. ddles. Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


These Machines are invaluable for a Foundry, doing a larger amount of work ofa 
oun quality, in a much shorter time than can be done by hand, without skilled 
ur. 
The following testimonial explains itself :— . 
“‘ Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FO 


UNDRY & ENGINEERING CO., LD. 
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Do any of these castings interest you? Drop usa line and we will tell you the type of machine 
and the number of boxes put down per day of any of the castings shewn. In addition to these 
we have made machines and patterns for hundreds of other castings and will be pleased to send 
information as to the best machine for your requirements on receipt of particulars. 


Our range of Hand, Hydraulic, Pneumatic and Electric Moulding Machines cover the requirements 
of any foundry. 


It will cost you a penny stamp only to post your enquiry, the result will probably mean a saving 
of hundreds of pounds, less anxiety through 1914 and a better balance sheet in rgr5. 


SAND BLAST PLANTS. SAND PREPARING MACHINES. CORE MAKING MACHINES. 
Call and see them at work. 


THE LONDON EMERY WORKS Co., Park Works, 


TOTTENHAM. LONDON. N. 4 


Passenger Station, Park G.E. Riy. Telepnone: Tottennam, 158. 


| 
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Addresses and Surther will by reference to the Firm's Advertisement. 
Evans, J. & Co. Marshall, H P., & Co., Ltd British Binderit Co,, Ltd. Evans, J., & Co. 
‘yy | J Cc. J. J., & Sons. Hall, Charles, & Co 
urphy, man a uelson vans, J., & Co. Marshall 
Thwaites Bros., Hall, Charles, & Co 
Air Compressors. Burt d Olsen, Wm. 
Marshall & Co., Horace P. | Buffing and Polishing Walker, I. & I. | Emery Grinders. 
Phillips JW. J. | Wilkinson & Co., Thos., Ltd. Aleve Onions Pneum atic 
waites Bros., Ltd. Emery W : ng. Co., Lt 
Tiighman’s Patent Sand Blast | Baling. Machines. Davis, & Sons. 
| | Hall, Charles, & Co. Hall Co. 
Air Compressors (Elec- Evans, & Co. London Emery Works Co 
Mesthall & Co. Horace P. Patent Sand Blast Emery and Glass Cloth 
Tilghman’s Patent Sand Blast es and Glass P. 
Ltd. Core Ovens. 
Castings. | London Emery Works Co 
| Aerators, Ltd. Alldays & Onions Pneumatic 
Air Compressore( Steam). Co., 
Marshall & Co., Horace P | Cement. Evans, J., « Co. | Emery Wheels. 
Tilghman’s Patent Sand Blast Dyson, J. & J. Hislop, R. & G. Alldays & Onions Pneumatic 
Co., Ltd. | Evans, J., & Co. Jones & Attwood, Ltd. Eng. Co., Ltd 

Air mpressors Belt). awkins & Co., y; man & Co., - | Hall, Charles, & Co. 
Tiighman’s Patent Sand Blast | Major, Robinson & Co. Oo, 1a. | Core Ropes. 

. | e 
British Almninium Co., Ltd. Olsen, Wm Wm. “Hall Ghatios, & Co. win 
udd & n. 
Silent Machine and Eng. Co. Wilkinson, T., & Co. Fans 
vi 
Phillips, 3. 0.3. | Chaplets and Studs. Core Vents. Alldays & Onions Pneumatic 
} urrans, J., & Sons. Evans, J., & Co. _ 
Ash Crushing and Wash- Evans, J. & Co. Hall, Charles, & Co. Davidson & Co., Ltd. 
ing Machines. tles, & Marph y, Stedman & Co., Ltd. Ff & Son. 
Evans, J., & Co. Matherwel, Win, & Co. Keith,” ames, Blackm 
Marshall Co,,, Horace P. Cranes. Co. 
Phillips, J. W. & ©. J. Wilkinson, T., & Co., Ltd. | Alldays & Onions Pneumatic _ Phillips, W «C.J. 

Barrels (Tumbling). Charcoal. wales Bros, 

Allaays fo vans, J., \. | 

aes Pneumatic “Hall, Charles, & Co. Ward, T.'W., Ltd. Firebricks. 
Evans, J., & Co. |  Mansergh, T. E. Crucibles. _  Durrans, J., & Sons. 
Hall, Chazles, & Co. Walker, I. & I. Evans, J.. & Co. Dyson, J & ‘a, 

ooker, Peter, | rles, & Co. aX 
London E Works Charging Piatforms. Murph Fyfe & Co., 
andati AST Davies Son. Crucible Furnaces. &0o., Ld 

> Allda: uma wood, J, Grayson, 
Tlighinan's Patent Sand Blast Marshall & Co., Co. Pearson, E. J. & J ‘ 
vans, J., & Co. 

Barrows. ‘Cumming, Win, & &Co., Uta Crucible Furnaces (Lift- "Cumming, Win, & Lea 
F. Braby & Co, Ltd | Durrans, J 7 & Sons. out). Durrans, J - , & Sons 
Durrans, J., & Sons. | Oo Alldays & Onions Pneuma’ Evans, J., & Co. 
Evaas, J., & Gray, Thos. Co. En Co. Hall, Charles, & Co. 

Hall, Ohatles, & Co. + Hall, Charles, & Co. Evans, J., & Co. London Emery: Works Co 
‘Mansergh, T. E. Phillips, J. W. & C. J. n, 
Bellows. | Olsen, Wm. Simm, M. & Sons, 
Onions Pneumatic Walker, I. & Crucible Furnaces (Tiit- Walker, 1. thas, & Co, Ltd, 
Ltd. n i 
Evans, Co. ng). 
Durrens, Jas., & Sons. Coke (Foundry). 4 Pneumatic F dry B 
Hall, Charles, & Co. | Elders Navigation Coltieries. E SSS Co _ Foundry Brushes. 
Olsen, Wm. Gray Thos. E., & © vans, J., 5 Durrans, J., & Sons. 
{ urghy, Stedman & Co., | Marshall & Co., Horace P Evans, J 
phy, Ltd. 4 & 
Black! | Murphy, Stedman itd Hail, 6., & Co. 
ead. | Coke Break Phillips J. W. & ©. J. a W 
Durrans, J., & Sons. | Phill 
Evans, J., & Co | Evans, Co. Crushing Millis 
Hall. Chaties, & Co | Marshall & Co., Horace P. 
n, Wm | Phillips, J. W. & ©. J. Evans, J., & Co. | Foundry Ladies 
Walker, L&I | Core Boxes. | Cupolas. 
Blowers. n, Wm. vies, T Son. 
Alldavs & Onions Puoumatic Core Compounds. Davis, & So Ltd bose polar 
Eng. Co., Ltd. British Binderit Co., Ltd. Durrans, J., & Sons. &Co. 
Davis, T., & Sou. Cumming, Wm.,&Co., Ltd. © Evans, J., & Co Chatles, & Co. 
R. J., Ltd. = ans, ‘Sons. Charles, & Co. London Co, 
Keith’ Bisckman Co.,Ld. all, tes, & Co. Mamba Molten 
Kahule, Kopp & Kausch. Olsen, Wa | Phillips, J. W. & © J. Phillips, J. W. & C.J 
London Emery Works Co. Wilkinson Thos., & Co. | ‘Phwaltes Bros., Ltd. | Thwaites Bros., Ltd. 


an 
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Foundry Rattlers or Fett- Hoists. Pig-iron. | Sand Riddling Separating 

ling Drums. Alldays & Onions Pneumatic Bradley & Sons, T. & L., “ow and Sifting Machines. 
Alldays & Onions. D Eng. and Stee Evans, J., & Co. 
Davies, T., & Son. avies, Son. "da Co., Ltd | London Emery orks Co. 
Durrans, J., & Sons. Evans, J., "& Co. Goldendale Iron Co., |. Marshall, ., & Co., Ltd. 
Evans, J., & C London Emery ae Co. 
Hall, Chatles, & Co. , Ltd. Plumbago. 
London Emery Works Co. Th he B ta Cumming, Wm., & Co., Ltd. Sieves. 

Marshall & Co., Horace. waites Bros., Durrans, J., & Sons. Durrans, J., & Sons 
Phillips, J. W. & C. J. Evans, J., & Co. Evans, J., & Co. 


Foundry Sand. 
Standard Sand Co., Ltd. 


Evans, J., & Co. 
Wilkinson, & Co., Thos., Ltd. 


Foundry Specialists. 
Naish & Croft. 


Furnaces (Annealing). 
Alldays & Onions Pneumatic 
Eng. Co., _ 
Evans, J., & Co. 
Hislop, R. & G. 
Keith, James, & Blackman, 


Co., Lt 
Marshall & Co., Horace P. 
Phillips, J. W. &C.S 


Furnaces (Brass). 


Loam and Sand Mills. : 
Davies, T., & Son. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
London Emery Works, Co. 
Marshall & Co., Horace P. 
Murphy, Stedman «& Co., Ltd. 


| Magnetic Separators. 


Alldays & Onions Pneumatic | 


Eng. Co., 
Evans, J., & C 
Marshall & Co., P. 
Phillips, J. W. 3. 


Furnaces (Melting). 
Alldays & Onions Pneumatic 
Eng, Co., Ltd. 
Davies, T., & Son. 
Evans, J., & Co. 
Marshall & Co., ‘Horace P. 
Phillips, J. W. ECS 


Ground Gannister. 
Durrans, J., & Sons. 
Dyson, J. & J. 

Evans, J., & Co. 
Lowood, J. Grayson, & Co, 
Walker, I. & I. 


Grinding Machines and 
Tools. 
Evans, J., & Co. 
London Emery Works Co. 


Hammers (Steam). 
«& Pneumatic 
Thwaites 1 Ltd. 


Band Spinning 
Machines. 
Evans, J., & Co 
Marshall & Co., Horace P. 


Hay 


The Magnetting Machine 


Melting Furnaces (Oil 
Fired). 
Alidays & Onions Pneumatic 
Eng. Co., 3 
Evans, J., & Co. 
Marshall & Co., ‘Horace P. 
Phillips, J. W. CI. 


Mould Driers. 
Evans, J., & Co. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Murphy, Stedman & Co., Ltd. 
Phillips, J. W. & C. J. 


Moulding Machines. 
Adjustable Moulding Machine 
Co. 


Britannia Foundry Co. 

Buckley & Taylor, Ltd. 

Critchley, Evans & Co. 

Evans, J., & Co 

London Works Co.” 

Marshall, H. P Co. 

Phillips, J. W.&C. J. 

Pickles, Ltd., James. 

Samuelson & Co., Ltd. 

Stewart, Duncan & Co., Ltd. 

Universal System of Machine 
Moulding 
Co., Ltd. 

Whittaker, Wm., & Sons, Ltd. 


Moulding Machines (Hand 
and Power) 

Evans, J., & Co. 
London Emery Works Co. 
Marshall & Co., Horace P. 
«& Co., Ltd. 
Phillips, J. W. . 
Pickles, Ltd., 


Pattern Letters. 
Walton & Co., Pattern Re- 
quisites, Ltd 
Fig Breakers. 
Evans, J., & Co. 
London Emery Works Co. 


and Machinery 


Gray, Thos. E., & Co. 

Hall, Charles, & Co. 

London Emery Works Co. 
Olsen, Wm. 

Walker, I. & I. 

Wilkinson .& Co., Thos. Ltd. 


Pneumatic Tools. 
J. Macdonald & Son, Ltd. 
Marshall, H. P., & Co. 


Evans, J 
London Works Co, 
Publications. 
Eagland & Co., Ltd. 
Griffin & Co., €. 


Pyrometers, 
Alldays & Onions, Ltd. 
Phillips, J. W. & C. J. 


Recording Gauges. 
Evans, J., & Co. 
Phillips, W. & C.J. 


Riddles. 
Durran, J., & Sons. 
Evans, 
Hall, Charles, & Co. 
Olsen, wm 
Wilkinson, Thos., & Co., Ltd. 


Sand Blast Apparatus. 
Hooper, Peter, Ltd. 
London Emery Works Co. 
Murphy, & Co., Ltd. 
Phillips, J. W. 


Cc. J. 
Standard Send Blast Machine | 


Co., Ltd. 
hina’ s Patent Sand B last 
, Ltd. 


Sand Driers. 
Evans, J., & Co. 
London Emery Works Co. 
Phillips, J. W. & C. J. 


Sand Mills. 
Evans, J., & C 
London Works Co. 


Sand Mixers. 
Brinck & Hubner. 
Evans, J., & Co 
Herbert, ‘Alfred, Ltd. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Murphy, Stedman & Co., Ltd. 
Phillips, J. W. & C. J. 


Hall, Charles, & Co. 
Marshall & Co., Horace P. 


Smiths Hearths. 


Eng. Co., Ltd. 
James, Blackman, 
Marshall & Co., H. P., Ltd. 
Samuelson & Ltd. 
| Thwaites Bros., Ltd. 
Steel Moulders’ Compo- 
sition. 
| Dyson, J. & J. 


Evans, J., & C 
Lowood, z Grayson, & Co., Ltd. 


and Shovels. 
Durrans, J., & Sons. 
Evans, & Co. 
Hall, Charles, & Co. 
Olsen, Wm. 


Stone Fiux. 
Durrans, J., é Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Wilkinson & Co., Thos., Ltd. 


Stoppers and Nozzles. 
Dyson, J. & J. 


Straw Ropes. 
Evans, J. & Co 

| Hall, ry Co. 

| Olsen, m. 

} Wilkinson & Co., Thos., Ltd. 

| 

Testing Machines. 
Evans, J., & Co. 
Marshall, H. P., & Co. 
Phillips, J. W. & C. J. 


Time Recorders. 
National Time Recorder Co. 


Tuyeres 
Dyson, J. & J. 
Lowood, J. Grayson,& Co., Ltd 


Brushes. 


| 
| 
| 
| 
| 
| Wm. Olsen. 


FERRO-VANADIUM, *« * FERRO-TITANIUM. 


SILICO-MANGANESE ({ 


23/30 % Silicon, 
65/70 % Manganese & 1 %, 2 %, 3 %, Carbon Maximum. 


FERRO-SILICON 28 %, 50°%, 75 % Silicon 
FERRO-CH ROME 65/70 oe & 1 % up to 8/10 = Maximum. 


ALU MINIUM 98/99 % Purity. In Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


CHAPEL ST., LIVERPOOL. 


EVERITT & CO 


Telegrams : 


“ PERSISTENT.” 


Telephone No. 1134 (3 lines). 


| 
| 
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SITUATIONS VACANT AND WANTED. 


FOR SALE AND WANTED. 


ALLEABLE IRONFOUNDERS.-—Advertiser, 20 

years’ experience in the trade, would like to hear 

of Firm wanting someone to take charge or inaugurate 

new Foundry for the production of Malleable Castings of 

highest quelity.—Box No. 494, Offices of THE FouNDRY 
TRADE JOURNAL, 165, Strand, London, W.U. 


RON and Brass Moulder (28) desires position as FORE- 
I MAN or Assistant to Foreman. ‘Twelve years’ 
experience Green and Dry Sand and Machine work ; 
knowledge of Metals. Good organiser. I.C.S. Student. 
Salary no object.—Apply Box No. 498, Offices of THE 
FOUNDRY TRADE JOURNAL, 165, Strand, London, W.C. 


OUNDBY FOREMAN, total abstainer, seeks position 
Marine Engine, General Jobbing, and Mouldin 


by analysis. Ten years Foreman in United States. Best 
of reterences.—‘* FOREMAN,” 35, Vernon Street, Belfast. 


NERGETIC young MAN, who has a thorough prac- 
E tical and technical knowledge on all branches of 
Foundry Work, Iron and Brass, having passed technical 
training on all Foundry Work and awarded Diploma for 
same, seeks situation as FOUNDRY MANAGER or 
FOREMAN, home or abroad. Age 34.—Apply Box 500, 
Offices of THE FOUNDRY TRADE JOURNAL, 165, Strand, 
London, W.C. 


OUNDRY FOREMAN (Assistant), to take control 

of section of large Aluminium Foundry in Midlands. 
Must have had previous experience in Aluminium Castings 
and be well acquainted with the latest methods of 
moulding ; also be capable of turning out repetition work 
at a low cost.—Apply, giving full particulars as to age, 
salary required, and previous experience, Box No. 502, 
Offices of THE FOUNDRY TRADE JOURNAL, 165, Strand, 
London, W.C 


ANTED, a competent man as FOUNDRY WORK- 

W ING FOREMAN. One who can invest a little 

Capital preferred. Good prospects for capable man. State 

experience, and amount of Capital at disposal.—Apply to 

Box 504, Offices of THE FOUNDRY TRADE JOURNAL, 
165, Strand, London, W.C. 


Machine practical experience. Mix iron and semi-steel- 


CORE GUM. ROSIN. CORE GUM. ROSIN. 


:” will Pay you to write me for Samples and Prices. 
EDGAR KENYON, Direct Importer. 


5, Carr Street, Blackfriars Street, Manchester. 


O UTILIZE your OLD SAND, mix, grind, .and 

repare it at the Lowest Cost by HALL’S INVIN- 

CIBLE SAND MIXERS. Universal success, All in- 

formation free to Foundry Managers.—Apply C. E. V. 
HALL, Stirling Chambers, Shefheld. 


VU BRASS FUUNDERS AND OTHERS.—For SALE, 
almost new HAND MOULDING MACHINE, 
SAND MILL, ROTARY SIEVE, First-Class GAS 
ENGINE, LATHES, and other Machines.—Apply Box 
490, Offices of THE FoUNDRY TRADE JOURNAL, 165, 
Strand, London, W.C. 


O IRON AND BRASS FOUNDERS.—If you are 

not getting the Best Result from your Foundry, 
it will pay you to write us. We are EXPERTS in 
every branch of the TRADE.—For Terms, address 
** KOUNDRY RECONSTRUCTION,” Offices of THE FOUNDRY 
TRADE JOURNAL, 165, Strand, London, W.C. 


FANS AND BLOWERS AND OTHER FOUNDRY 


MACHINERY FOR SALE. 
BARGAINS FOR PROMPT CASH. 


No. — Root’s Blower “‘ Acme ” for 20 smiths’ fires. 

One ditto, with high-speed Vertical Kngine combined. 

Thwaites Roots Blower, 114” discharge. 

“B” Roots Blower by Alidays. 

Foundry Blowing Fan, 36” impeller, 19° discharge, also 93° round 
outlet to fit on same. 

14” Schiele patent Blast Fan. 

Lloyd’s patent Blowing Fan for 50 smiths’ fires. 

New Roots pattern Blower, 5”. 

Silent Blowing Fans, 84” ,8° and 9” 

Ball Mill, with drum, 2’ 7” and 5’ 8” outside by 1’ 7” wide. 

Improved Foundry Core Ovens, portable type and for fixing in wall. 

4’ 6° diameter UNDERGEARED LOAM MILL, with stationary pan. 


CHARLES D. PHILLIPS, 


EMLYN & CENTRAL ENGINEERING WORKS, NEWPORT, MON. 


FOR A PERIOD OF OVER TWENTY-FIVE YEARS THE REPUTATION OF 


FRODAIR SPECIAL PIC-IRONS 


has been steadily grewing. Their excellence is acknowledged and acclaimed by leading Engineers and 
Ironfounders, because they are easily MELTED, CAST and TOOLED, ensure REGULARITY and 
remarkable DURABILITY, and shew genuine SUPERIORITY and ECONOMY. 


CYLINDERS, ENGINE PARTS, VALVES, ROLLS (chilled and grain), 

HYDRAULIC WORK, FIRE AND ACID-RESISTING CASTINGS, 

MALLEABLE CASTINGS, and other important work shew a marked 
improvement when cast with FRODAIR IRONS. 


Write for further particulars, ete., 


THE FRODAIR IRON & STEEL Co. Ltp,, 


_... FENCHURCH HOUSE, LONDON, E.C. 
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All kinds of 
Letters for 
Pattern- 


These Ladles are manufac 
tured by a paten 

each from a singie steel plate 
without weld or rivet. ~— are 
extremely light, being the 
most durable 


process, 


from 30 Ib, i 

without lips ; ‘me mounted or un- 
MM mounted. They are also suitable 
chemical and_ metallurgical 


of sections an 


ist 
es on ives on application to to 


“CHAS. McNEIL. 


Walton & Co. 


66-68, Slaney Street, 


Birmingham. 


MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 


The most complete and efficient 


machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON WORKS, DHAM. 


= 
WITTE META 
LETTERS UNBREAK 
Stamped Brass Letters. 
vantageous H They are made of all capacities 
| 
PAR 
ASGOW- 
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Advertisers. 


Addresses, Telegraphic Addresses, and Telephone Numbers. 


TELEGRAPHIC ADDRESS. 


TELEPHONE NO. 


Alldays & Onions, Ltd. os ba 
- 
Braby, F. & Os. Ltd. . 


British Binderit Co., Ltd. 
Brinck & Hiibner 
Buckley & Taylor Ltd. os 
WCritchley Evans & Co. 
Cumming, William, & Ltd. 
Davidson "& Co. Ltd.. 


Dyson, J 


Elders’ Collieries, 
Evans, J., & & Co, 
Everitt & Co so 


Fyfe, J. R. & Co 


Glasgow Patent Moulders 
Goldendale Iron Co., Ltd. 
Gray, Thomas, E , & Co. 


Hall, John, & Co us. 
Hislop, R. & G. 


King, Bros. (Stourbridge), Ltd 
Kuhnle, Kopp & Kausch .. 


London Emery Works, Co., Ltd .. 
Lowood, J. Grayson, & Co., Ltd. .. 


Marshall, H. P., & Co. 
Metalline Cement Co. 


has. 
Murphy, Stedman & Co. Ltd; 
Naish & Croft . 


Olsen, William 

Phillips, Charles 

Phillips, J. W. & C. ‘on 

Piftin, Ltd. 


Rudd & Owen.. ee 


Samuelson & Co., Ltd. 
Standard Sand Co., Ltd. = ‘i 
Stewart, D., & Co., Ltd. 


Tilghman’s Patent peat Co., 
Thwaites Bros., Ltd. . ° 

Walto 


Whittaker, & Sons, Ltd. 
Wilkinson, Thos., & Co., _ 


Witting Bros., Lid. 


Coventry 


.| West Gorton, 


Manchester os 
--| 40, Chapel Street, Liverpool 
.-| 5, Fenchurch p BA. 
Shipley, Yorks .. ee 
..| 26, Fleming St., Port Dundas, Glasgow 
Tunstall, Stoke-on-Trent 
71, Lincolns Inn Kingsway, 


| 


Stourbridge 
Frankenthal-Pfalz, Germany 
Park, Tottenham 


Road, 


109, pad een Victoria Street, S.E. 
317, High Holborn, London, w. be 


Mannheim, Germany 


Castle Iron Works, Oldham 


Carlton House, Regent London,S. 


Glasgow 
Belfast .. ee ee 


Penisone, nr. ‘Sheffield 


Sheffield’. . 


mdon, W.C. .. 
Werte, Stourbridge 


27, Farringdon Avenue, ae 


Deepcar, nr. Sheffield 


-| 112, Bath Street, 
710, Goldsmith 


ing Park, Glasgow 


i 180, Gray’s Inn Road, London, W.C. . 
141, Whitehead Road, Aston Manor .. 


..| James Keith, London 
.| King 


..| Alldays, Birmingham 


..| Braby, Glasgow... 
..| Bradley, Darlaston . os > 
..| Stoves, Coventry .. 
..| Cryolite, London. 
‘| Bindercomp, Holbora, London 
(Engines, Oldham ee 


Advance, Piccy, London 


urrans, Penistone 


Dyson’s, Stannington 
Elder, Maesteg oe os 

..| Ladles, Manchester oo 
Frodair, London .. 
Brick, Shipley se 


Glasgow. 


Goldendale, Tunstall, Staffs 
London 
..| Hall, oe os 


Bros., Stourbridge 


rudence, Glasgow 
Belfast “s oe 


Manchester. . 


28 Victoria 


251 
4315 London Wall 
950 Holborn 


.| Oldham No. 8 
.| 8052 City. 


P. O. M. 25 

4341 Belfast 

.| 70 Openshaw 

702 Sheffield 

10 

2297 

1134 Central (3 
lines) 

59 Shipley 


1193 City 


55 Stourbridge © 
331 Paisley 


6194 H’lb’rn(4lines 


..| Naxium, London .. ee --| 99 Tottenham 
.| Lowood, nr. Sheffield se -+| 18 Stocksbridge 
.| Specialty, Leeds .. 1909 Leeds 

Adhesive, Glasgow 201Y2 Douglas 
M Glasgow o-| X 155 
Holb., “London .| 4628 Holborn 


St ..| Wm. Olsen, Hull .. -| Nat. 1184 
| rt, Mon. ..| Machinery, Newport ee 
College Hill, E ..| Colloquial, "London ee ..| 10112 Central 
St., Leeds Bradford Pickles, Laisterdyke ..| 3723 Bradford 
2, Fen Court, Fenchurch Street, EC...| Russesco, London .. oe +>| 11230 Central 
Hull ..| Therpinene, Hull .. oe 1223 Nat. 
b ‘ ..| Samuelson, Banbury 
London Road Iron Works, Glasgow ..| Stewart, Glasgow 
. Broadheath, nr. Manchester ..| Tilghmans, Altrinc os wis 
Theaites Bradford.. .. :| 345963460 
Rotherham 
53, Newton St t, | Birmingham ..| “* Walco,” Birmingham ..| Central 3305 
Oldham - Whiteakers. Oldham ve 
Middlesbro ..| Blacking, lesbro’ ° ee . 
49, ny London, EC, ..| Witting, Cent., London .. ..| 8776 & 8777 City 


MANSFIELD MOULDING SAND. 


Our “SPECIAL” brand as Shipped and Supplied only by us to 
all parts of the World, for Castings of Iron, Brass, Aluminium, &c. 
Needs no Grinding or Milling, and is ready for the Moulder. 


WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., Ltd., 


Mansfield, NOTTS. 
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Goldendale 
Cylinder 


MAKERS; 


GOLDENDALE IRON Co., 


@ TUNSTALL. STOKE-ON-TRENT. 2 


Special 


Our Mottled and White 
Cylinder Pig Irons .. 


ARE 


Absolutely sound and homogeneous 
AND 


: Melt hot and Fluid. 
AND | 

Though extremely hard will machine with ease 
AND 

Will Cool like Grey Iron leaving no cavity. 


CONTRACTORS TO THE ADMIRALTY, COLONIAL GOVERNMENTS, AND OTHER 
GOVERNMENT CONTRACTORS. 

Selling Agents— 


* WESTOBY & RAWSTRON, 224, Corn Exchange Buildings, 
Hanging Ditch, Manchester. 
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Most lIronfounders are by this time aware of the existence of the 
Osborn Patent Spark Arrester in connection with Foundry Cupolas, but 
there are many who do not know that this appliance Gives complete 
immunity from. the spark nuisance. 


Its adoption has invariably proved successful, although, in many cases, 
it hs taken the place of other types of spark 
arresters which have failed. 


It not only avoids damage to roofs, choking of gutters, and danger of 
fire, but, it is an important labour saver, as it not only 
effectually arrests the sparks and grit, but conducts these down 
to, or through the charging platform, where they can 
be dropped into a cart or truck Without any handling what- 
ever; this is an advantage not possessed by any 
other spark arrester yet introduced. 


It is constructed in sections, with external bolted flanges, to facilitate 
erection. 


For further Particulars apply to the Sole Licensees 
and Makers: 


DAVIES SON, 


Railway Works, West Gorton, MANCHESTER. 


Specialities— 


FOUNDRY LADLES 


London Agents: Murphy, Stedman & Co., Ltd., 180, Gray's Inn Road, London, W.C. 
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PLUMBAGO — CRUCIBLES. 


FIRE BRICKS « CLAY | William OLSEN 
CORE ROPINGS 


BEST QUALITY. 
STRAW AND WOOD, 
all sizes, quick Delivery. 


cocan street, HULL. 


GLUTRIN — CORE GUM. 


LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


Parting Powder 
9109 XBM 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 


WILLIAM CUMMING 


Also 
ee THE WELL-KNOWN BRANDS 
LRA VYULCAN”’ 


BLACK LEAD . 

COAL DUST 

Established 1840. 
Quotations. | ‘SH AL A 0” = 


Kelvinvale Mills,Maryhill,Glasgow 
Sunnyside Blacking Mills, Falkirk, 

Old Packet Wharf, Middlesbrough, 
Albion, West Bromwich, Cummin . Blacking Mills, Camelion. 
Whittington Blacking Mills, Nr. Chesterfield. Cumming, Whittington, Chester field, 


T. & I. BRADLEY & SONS, LTD., 


Cotp Brast PIG IRON 


PIG IRON BRANDS 
Part Mine. Act Mine. 


=> ano Coro Bust. IXL. 


To GUARANTEED ANALYSIS. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 
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Five Shillings’=worth | | 


desiring 
Of ALUMINIUM Ingot measures app. 65 cub. ins. business in 
,, Brass » ALUMINIUM articles 
,, Copper or equipment are 
Hints on Casting in “ Foundry” Leaflet 137b. invited to send 
rticulars of their 
THE BRITISH ALUMINIUM CO., LTD., Ad. Dept., th 
109, Queen Victoria Street, London. < ee 
Reza. TeL: ‘Cryolite.” Phone : Cify 2676. | 


ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 


Complete 
Satisfaction 


Guaranteed 


Standard Wheel Moulding Machine. 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 


WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & Co.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW. 


WE SUPPLY ‘THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS ——— 


OF ALL KINDS, 


COAL DUST, CHARCOAL. PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


WALKER, EFFINGHAM MILLS, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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THE COST 
what you now Pay. 


For full particulars apply— § Telegrams: ‘“ RUSSESCO, LONDON.’”” — Telephone: No. 11230 CENTRAL. 


System of Renovating Foundry 
D 
will give you sand at about 

| == REBT == 
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Mixtures. .. . 


In a recent letter one writes : 


“ Following your advice, I tried a melt the other day, reduc- 
ing the Hematite by using 20 per cent. steel and wrought scrap The resulting 
castings were very satisfactory both as rezards quality and strength. The test 
of a I inch square bar supported at 12 inch centres stood over 4,000 pounds.” 
Another writes :— 
“Your Semi-Steel treatise, while it is contrary to anything published in this 
country, I feel positive is original, and I have proved it is correct. One batch of 
petrol motor cylindeis ranging in weight iron from 50 to 150 pounds, I made an 
experimental charge of 25 per cent. stecl. the next day 35 per cent. steel, and was 
rather surprised to learn that these castings machined well and stood the tests.” 


These foundrymen are Just Beginning to Follow 


McLAIN’S SYSTEM 


Scientific Melting — Semi - Steel. 


They have stopped guessing about their cupolas. They are learning how to make them do just what 
they want them to do. Theory and experiment will in the future be unknown in their shops. They are 
saving on expensive Hematite by cheapening their mixtures with scrap. Their test bars show a strength 
they never could attain in the same section of grey iron, and by making McLain’s Semi-Steel and using 20 
to 50 per cent. steel scrap in cupola mixtures they are getting castings that are cleaner, stronger and better 
than they ever produced before. 


THEY ARE ON THE WAY TO BIG SUCCESS 
. YET WHAT THEY ARE DOING YOU CAN DO. 


The same source of information and instruction can be yours also. Merely make 
McLain your foundry adviser, and you at once put yourself in touch with the results of 
35 years’ personal application and experience, observation and study gained from the 
blast furnace, steel furnace, cupola and foundry. The fruits of this lifetime of in- 
vestigation are contained in McLain’s System and applied directly to YOUR 
INDIVIDUAL SHOP. 


Foundrymen all over the world are taking advan- 
tage of these benefits —write for complete story 
NOW. No cost to you. Just mail coupon opposite. 
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WRITE BUY IN THE CHEAPEST MARKET. 


Tuos, E. GRAY LOWEST PRICES FOR— 


Best Washed Welsh Foundry Coke. Best Large Lancashire Foundry Coke. 
& Co. Best Durham Foundry Coke. Best Yorkshire Steel Coke. 
9 Special Brass Foundry Coke. Derbyshire Foundry Coke. 
Contractors to H.M. War Office, Best Quality Ground Ganister. Worcestershire Red Sands. 


Nottinghamshire Red Sands. Superfine F h & Belgian Sand 
71, LINCOLNS INN FIELDS, Rotted'Sand and Facing Loam. unequalled for Bravs Alumin 


KINGSWAY, LONDON, W.C. Limestone. 


Telegrams—“ Papplewick, London.” Smith’s Breeze, Smokeless Welsh Steam Wagon Coal, 
Telephone—1193 City. 


JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED, 


STOURBRIDGE, ENGLAND, 


Valve 1X fan inch metal Manufacturers of 
thie s) is made in 5 


pieces. The main body 


ons ited with FIRE BRIC KS, BLAST 


by the seating Core A, 


the prints 0 of which act as CUPOLA BRICKS. 


The sand mixture used, 
2 iry floor, 1 
silve and with 1-10 
slutio on of BINDERIT. 


No wires or _ irons 
were required, which, for 
a composite core, is an 
unt pubted advantage. No 


venting was necessary, 


the e core being absolutely 


porous. FOR LINING 
ORDINARY AND PATENT 


CUPOLA - FURNACES. 
THE BRITISH BINDERIT LTD. 
Southampton House, 317, High Holborn, W.C. JOHN R. FYFE & Co., 


Telephone—Holborn 950. a 
Telegrams—" Bindercomp, Holb., London.’’ SHIPLEY, Yorks. 


EFFICIENT AND ECONOMICAL HEATING or FOUNDRY STOVES, 
. « ANNEALING OVENS, 


HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 


| | | 
CUPOLA BRICKS 
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BLACKING FOUNDRY STORES 
PLUMBAGO 
CHAPLETS 
STRAW ROPES 


CORE GUM &c. 


FRENCH RED MOULDING SAND AND SILVER SAND. THAMES LOAM AND LOCAL SAND. 


‘MECHANICAL HANDLING 
of SAND. 


PLANT FOR MIXING AND DELIVERING the mixed sand to storage bins, 
moulding machines or floor. Also to carry away the used sand} 


ARE YOUR HANDLING COSTS HIGH? 


OUR PLANT 


Will increase your output capacity as it utilises your phe to better advantage. 
Pays for itself in a short time, as it effects considerable saving of time, trouble 
and money. 


LET US SUBMIT FULL PARTICULARS OF A PLANT TO SUIT YOUR SPECIAL REQUIREMENTS. 


Murphy, Stedman & Co., Ltd., 


FOUNDRY EQUIPMENT. 180 Gray’s Inn Rd., London, W.C. 


Telegrams: Murphites, Holb., London.’’ Telephone: 4628 Holborn. 


Aktiengesellschaft Kiihnle, Kopp & Kausch Frankenthal-Pfalz. 


VENTILATORS. 


COMPRESSORS, 
WITTING BROS., LTD.. LONDON, 
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FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMIGAL RESULTS 
GUARANTEED. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the “Bradford” Patent Boiler Fee Pump. 


We are the original makers of “Rapid ” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., 


Vulcan tronworks, BRADFORD. 


Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
Nos. 3459 and 3460 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street, E.C. 
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PICKLES’ PATENT MACHINES. 


Standard. . . 
Machines sent 
on approval to 
any responsible 


firm. 
They are made 


to any size and 
to suit existing 
Plates & Boxes. 


Strong and 
durable, easy 
to work. 


Write for Catalogues to e 


JAMES PICKLES, Lon., Victoria Works, BRADFORD. 


Telegrams: PICKLES, LAISTERDYKE. Phone: 3723 


A NEW STEEL BARROW 


(PATENTED) 


“BRABYS BALANCED BARROW,’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more quickly. 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


Itisa 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY grade ST EEL 

SHEETS & PLA’ up to 15 FEET LONG. 


The “B. BRABY for Iron and STEEL 
“ B.B.B. BUILDINGS. 


BRABY for unbreakable STEEL 


and 
PUTTYLESS FLIGHTS. 


BRA 


SHEETS : “EMPRESS” & “SUN” BRANDS 


FREDERICK BRABY & Co Ltd Eclipse Iron & Galvanising Works & Steel Sheet 
Rolling Mills, Petershill Road, GLASGOW. 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 
Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 
" FOREIGN GOVERNMENTS. Teleg.—** Braby, Glasgow.” 
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Keith- 


Blackman 


CUPOLA FANS 


Ff Sao 


Patent 


MOULDER'S BLACKING 


on account of its Superior Quality gives the most 
Satisiactory Results and is most economical in 
the end, 


WE*ARE THE ORIGINAL AND ONLY MAKERS 
OF PATENT BLACKING,. ThE STANDARD 
OF QUALITY WHICH HAS MADE IT FAMOUS 
1S STEADILY MAINTAINED, 


Our other Specialties for Ironfounders, Steelfounders, 
etc., are— 


Wood Charcoal Blacking, 
Plumbago Blacking, 
Terra Flake, Coal Dust, 
etc. 
Enquiries Solicited. 
CLASCOW PATENT MOULDERS BLACKINC CO., 
LIMITED, 
26-32, FLEMING STREET, PORT DUNDAS, 
GLASGOW. 


Imperial Blacking, 
Mineral Carbon Blacking, 
Graphite or Black Lead, 
Core Gum, 


WHAT A CLIENT SAYS— 


“‘We are pleased to inform 


you that the two High 
Pressure Fans suppiied to 
us for serving Blast to our 
Cupolas are working  ex- 
tremely satisfactorily. 
These Fans are extremely 
efficient, and reliability is 


their strong point.” 


“K-B” Cupola Fans are made 
in various sizes for serving 
melting up to 20 tons per hour. 


WRITE FOR CATALOGUE _F56. 


James KEITH & BLACKMAN Co. ta, 
27, Farringdon Avenue, LONDON. 


FOUNDRY PLANT. 


SAND MIXERS. 


DISINTEGRATORS, | 


BRINCK & HUBNER, 
Mannheim, Germany. 


Agents - D. MAAS & 


40, Old Broad Street, LONDON, E.C. 


ROLL MILLS. 


Co. 
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JAMES EVANS & C9. Britannia wor 
ES EVAN MANCHESTER. 
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